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** Omnes res ereaim sunt diyiiMB sapaeatiie et potentue testM, divitue felidtatis 
humanas : — ex liarum ^uu bcnUM Creatoris ; ex palchritadine sapientia I>omiiii ; 
ex <BOQnomi& in aons^rrftttaicv p?(^)ortione, renoTatione, potmtia migestatis 
eluoet. Earom itaque indagatio ab hominibus mfai reliotis semper nstimata; 
k yerd eruditis et sapientibus semper exculta ; mal^ dootis et barbaris semper 
inimioa fuit" — ^LiRirjius. 

" Quel que soit le prinoipe de la Tie animale» il ne &ut qu'ouYrir les yeux pour 
Toir qu'elle est le dief-d*«uyre de la Toute-puissanoe, et le but auquel se rappor- 
tent toutes ses op6ratioiiB." — ^BsucKiiKa, TkSorie du Sjytihne Amnud, Leyden, 
1767. 

The sylTan powers 

Obey our summons ; from their deepest dells 

The Dryads come, and throw their garlands wild 

And odorous brandies at our feet; the Nymphs 

That press with nimble step the mountain-thyme 

And purple heath-flower oome not empty-handed, 

But scatter round ten thousand forms minute 

Of yelyet moss or lichen, torn from rock 

Or rifted oak or oayem deep : titie Naiads too 

Quit their loyed natiye stream, from whose smiK>th face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide : the frozen poles, 

Where peril waits llie bold adyenturer's tread. 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 

And p«y their cheerful tribute. 

J. Tatlob, Norwich, 1818. 
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** p«r litora spaivite mnioum, 

Naiades, et oirchm Titreos oonsidue fontot : 
Pollioe yiTKineo teneros Uo oarpite florea: 
FloriboB et pictom, div», replete osniBtram. 
At Toe, o Njmphn Craterides, ite sab uhdaa-}- — . 
Ite, reonryato rariata oorallia tranoo 
Vellite mnsooaia e mpibna, et milii oonobaa 
Perte, Den pelagi, et pingai oonohjlia anooo." 

ir, Ptirth«nU OianMUatU Eol. 1. 



No. 26. JANUARY 1870. 



I. — On the Oraanization of Sponges ^ and their JRelcUionsktp to 
the Carols. By Ernst Hackel*. 

The class of Sponffes has hitherto stood, in many respects, 
isolated in the world of organisms. No other class of the 
animal or vegetable kingdom, containing an equal number of 
abundant, large, and multifarious forms, has left; naturalists, 
even up to the most recent times, so much in doubt as to its true 
nature, or called forth such a number of contradictory opinions. 
Whilst most of the older naturalists regarded the Sponges as 
plants, and most of the modem ones considered them to be ani- 
mals, the intermediate opinion also made itself felt from time to 
time — ^namely, that from the indifferencv of the characters of 
their organization, and from their mixture of animal and 
vegetable peculiarities, they were to be assigned to that remark- 
able group of the lowest and simplest organisms, which (in my 
* Greneral Morphology of Organisms ') 1 have placed as the 
kingdom of the Protista, between the animal and vegetable 
kin^oms. Without entering here upon an historical exposition 
of the numerous different opinions which have ever been en- 
tertained by naturalists as to the position of the Sponges in 
the classification of organisms, the opposite stand-points of the 
most esteemed naturalists may neveruieless be brieny indicated. 

* From the ' Jenaische Zeitschiift/ Band v. pp. 207-254 ; translated by 
W.S. Dallas, RL.S. 

Ann. <Sc Mag. N. Hist, Ser.4. VoI.y. 1 
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2 M^E. Hackel on the Organizaiion of Sponges j 

Placing at the head of them, as is customarj, the name of 
Aristotle, even this " father of natural history" was quite in 
doubt as to the nattire of the sponges ; for while, in many 

Eassages, he describes the sponges mown to him as animals, 
e regards them in another place as plants, and in a third 
refers them to those indifferent organisms which constitute the 
gradual and imperceptible transition from the animal to the 
plant. 

Linn^, who regarded all the sponges known to him as spe- 
cies of a single genus, Spongia^ placed them, in 1735 (in his 
' Systema Naturae '), at the end pi the vegetable kingdom, be- 
low the lowest Crvptogamia, combining them with the corals 
and coralliform Bryozoa as Lithophyta. Even in the tenth 
edition of his * Systema Naturae' (1760) this view is main- 
tained. But in the twelfth edition (1767) he adopts the views 
of Ellis and Pallas, who had in the meanwhile declared the 
sponges to be animals, and placed them with the corals, among 
the Zoophyta. 

Of those naturalists who even subsequently regarded the 
sponges as plants, Spallanzani. Sprengel, and Oken are espe- 
cially to b^ noted ; and this opinion has been held, even up to 
the most recent period, by Burmeister and Ehrenberg. Never- 
theless the sponges have pretty generally passed as animals 
since Grant, in 1826, thoroughly described the canal-system 
of the sponges with its " pores " and " oscula," and also ascer- 
tained tneir reproduction by means of ciliated free-swimming 
larvae. 

With regard to the position occupied by the sponges in the 
system of animals, two different views especially stand at pre- 
sent in opposition to one another, and have done so for more 
than twentv years. In conjunction with Cuvier, most zoolo- 
gists regaraed the sponges as the nearest allies of the corals or 
polypes, and referred them, with these, to the primary divi- 
sion of the Radiata. The determining motive for this posi- 
tion was not, however, the recognition of the actual agreement 
of the sponges and corals in their most essential characters of 
organization, but rather the external similarity which exists 
between many sponges and corals in outward habit, and espe- 
cially in the mode of stock-formation. But when, about a 
quarter of a century ago, it began to be perceived that the so- 
called " Radiate type was a confasedly mixed assemblage of 
very various lower animals, and when, afterwards, as the re- 
cognition of their differences of organization advanced, the 
Radiata were divided into the three quite different main groups 
of the Echinodermata, Coelenterata, and Protozoa, the sponges 
were not left with the corals or Anthozoa among the Coelen- 
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and their Relationship to the Corals. 3 

terata, but degraded into the lowest section of the animal 
kingdom — ^a particular place being assigned to them, with the 
Infusoria and Khizopoda, among the Protozoa. 

The accurate investigations of the minute organization of 
the sponges which have been made since 1848, with improved 
microscopic appliances, and in accordance with the require- 
ments of mooem anatomy, appeared at first to fix this last 
position afresh. The very careful anatomical investigations 
of Carter in the East Indies (from 1848) and of Lieberktlhn 
in Berlin (from 1856) seemed concordantly to lead to the re- 
sult that the sponges were true Protozoa, and possessed close 
relations of affinity, on the one hand, to the Khizopoda, and 
espneciallj to the Amoebae, and, on the other, to the true Infu- 
soria (Ciliata) and to the Flagellata. In particular the struc- 
ture of the parts of the siliceous skeleton of the siliceous 
sponges was compared to that of the similar and often 
scarcely distinguishable siliceous formations of the Sphssrozoa 
and other Badiolaria. Moreover certain isolated sponge-cells 
were not to be distinguished from Amoebae. The isolated 
ciliary cells from the canal-system of the sponges, which bear 
onlv one long whip-like cilium, resembled the individual Fla- 
gellata. Whilst thus the relationships of the sponges to the 
other Protozoa were sought in various directions, on the other 
hand the characteristic canal-system of the sponge-bodj could 
not but appear as a higher organic contrivance, which was 
entirely wanting in the other Protozoa, or at the utmost ad- 
mitted of a very distant phvsiological comparison with the 
contractile vesicle of the Inmsoria and Amoebae. Hence, in 

{>roportion as more extended investigations revealed the multi- 
ieuriouB modifications of this canal-system in the various groups 
of sponges, the opinion became more and more general that 
this was a quite peculiar vascular apparatus, and that the 
whole class of sponges was in consequence to be regarded as 
a class of animals sui generis^ which stood in no near relations 
of affinity to any other class, either among the Protozoa or 
among the Coelenterata. 

This opinon, which is now predominant, that the peculiar 
canal-system of the sponges represents a perfectly specific 
nutritive apparatus, such as occurs in no otner animals, and 
that, consequently, the Spongiae are to be regarded as a pecu- 
liar and isolated class of animals sui generis j was expressed 
even bj Grant (1826) and Johnston (1842), and has been 
maintained in recent times, especially by those zoologists who 
have gained most credit for the classification of sponges, 
namely, Oscar Schmidt and Bowerbank. The further the 
systematic investigations of the latter extended, and the more 

1* 
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the minute structure of the sponffes has been made known of 
late by the researches of Lieberltihn and Kolliker, the more 
did this isolated position of the class of sponges with its spe- 
cific '* water-vascidar system " appear to be established. 

In opposition to this predommant conception, only a few 
naturalists have of late adhered to the older opimon, that the 
Spongi® were of all animals most nearly allied to the corals. 
Among these few Leuckart is especially to be noted. In 1854 
he directly asserted the relationship of the sponges and polypes 
(corals) in the following words : — ^*^ K we imagine a polype- 
colony with imperfectly separated individuals, without tenta- 
cles, stomachal sac, and internal septa, we have in fact the 
image of a sponge with its large ' water-canals ' opening out- 
wardly." Leuckart accordingly placed the sponges in the 
system with the corals, in the natural primary group of the 
Uoelenteratu^ the typical arrangement of the organization of 
which he had been the first to recognize, in 1848, in their 

Sastrovaflcular apparatus, the " coelenteric canal-system." He 
id not, however, either then or afterwards, adduce any fur- 
ther proof of the near relationship of the sponges and corals, 
or demonstrate in detail the homologies actually existing be- 
tween the two classes. 

When I was staying, for three months, in the winter of 
1866-67, upon the Canarian island of Lanzarote, I induced 
my travelling companion and pupil, M. Miklucho-Maclay, of 
St. Petersburg, to investigate thoroughly the extraordinarily 
rich sponge-fauna which we met with upon the lava-blocks of 
Puerto del Arrecife, the harbour of the island. The most 
important result of these spongiological investigations, of the 
correctness of which I have repeatedly convinced myself by 
my own observations, was the fact that the sponges stand in 
a much nearer relationship to the corals than has been pre- 
viously admitted, and even than Leuckart had supposed. In 
particular, it appeared, from Miklucho's investigations, that 
the " perfectly peculiar canal-system of the sponge-body was 
by no means such a peculiarly specific arrangement, but rather 
equivalent in general, both in form and function, to the gastro- 
vascular system or coelenteric apparatus of the Coelenterata, 
and especially of the corals ; in fact that this " nutritive sys- 
tem " IS both homologous and analogous in the two classes. 
I was able the more impartially to recognize this highly im- 
portant fact, by which the true affinity of the Spongise and 
Ccslenterata is definitively established, because previously, 
following the prevailing opinion, and supported particularly 
upon the views of Lieberktmn and Oscar Schmidt, I had re- 
garded the sponges as peculiar Protozoa, most nearly allied to 
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the Rhizopoda, and had placed them, in mj ^ Greneral Morpho- 
logy,' in the indifferent kingdom of the Protista. 

Miklucho has published the most important results of his 
researches in his "Beitrfige zur Kenntniss der Spongien," 
which appeared in 1868 in the fourth volume of the ' J enaische 
Zeitschritt ' (pp. 221-240, pb. 4& 5). They relate chiefly to 
the remarkable Chiancha blancaj a small calcareous sponge, 
which is to be reckoned one of Uie most interestine forms of 
the whole animal kin^om ; for it forms small stocks {cormVjj 
the constituent individuals {persona) of which belong, accord- 
ing to their structure, to different genera, and even different 
families, of the Calcispongiss, and nevertheless grow forth from 
one and the same root. 

Miklucho's remarkable observations on Ouancha blancoj of 
the accuracy of which I constantly convinced myself with mjr 
own eyes while in Lanzarote, induced me last winter to submit 
to a comparative examination the numerous small calcareous 

Songes which I had previously collected in the North Sea at 
eli^land, and in tne Mediterranean at Nice, Naples, and 
Messma. Subsequently I also found some interesting small 
calcareous sponges on stones, univalve shells, and algas, which 
I had collected, during my return journey from the Canary 
Islands, on the north-west coast of Africa, near Mogador, and 
in the Straits of Gibraltar, near Alge<}iras, and brought with 
me well preserved in spirits. To this rich material of my own 
was addeii the calcareous sponges of the Zoological Museums 
of Edinburgh, Berlin, Munich, and Hamburg, which MM. 
Allman, Peters, Von Siebold, and Bolau were Kind enough to 
send me. Through M. Schmeltz, I obtained from the Godef- 
firoy Museum a number of interesting Australian calcareous 
sponges from Bass's Straits. My honoured friend and col- 
league. Professor Oscar Schmidt of Gratz, was good enough 
to send me specimens of the greater part of the calcareous 
sponges collected by him in the Adriatic. How abundant was 
the material thus placed at my command may be best learnt 
from the fact that I have been able to distin^sh no fewer 
than 42 ffenera and 132 species among the Calcispongiae. 

I shall give exact descriptions and fi^ires of these cal- 
careous sponges, increased by a number of new forms which I 
expect to have sent to me by various coll^igues, in the special 
part of my monograph of the Calcispongiae, now in course of 
preparation. In the general part of this mono^aph I shall give 
a detailed exposition of the general natural history of the Cal- 
cispongiae, which, I hope, will advance not only the knowledge 
of this little group, but in many respects that of the sponges 
in general. For although the legion of the Calcispongiae is 
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one of the smallest legions of the class of sponffes, and, more- 
oyer, for the major part, contains exceptionaUy small, nay, 
even microscopic forms, it is nevertheless capable, more than 
all other sponges, of throwing a valuable general light upon 
the conditions of organization and affinity of the whole class. 
Moreover the spexjial systematic and morphological relations 
of this small order are so simple and clear, and the genealo- 
gical relationships of its different genera ana species so instruc- 
tive and interesting, that a thorough elucidation of them is 
of great importance even to the general classification of or- 
ganisms. 

As the most important result of my investigations, I start 
with the following general proposition : — The sponges are 
most nearly allied to the corals of all organisms. Certain 
sponges differ from certain corals only by a less degree of histo- 
logical differentiation, and especially by the want of urticating 
organs. The most essential pecuuanty of the organization 
of sponges is their nutritive canal-system, which is both ho- 
mologous with and analogous to the so-called coelenteric vas- 
cular system, or gastrovascular apparatus of the Coelenterata. 
In the sponges, just as in the corals, and, indeed, in the 
Coelenterata generally, all the different parts of the body 
originate by differentiation from two primitive simple forma- 
tive membranes or germ-lamellae, the entoderm and the ecto- 
derm. These two lamellae originate by differentiation from the 
originally homogeneous cells which (having been produced by 
the segmentation of the ovum) compose the spherical body of 
the ciliated embryo or of the primitive larva {Planula). From 
the inner or vegetative germ-lamella, the entoderm, originate 
the nutritive epithelium of the canal-system and the reproduc- 
tive organs. From the outer or animal germ-lamella, the ec- 
toderm, all the other parts originate. 

Before I proceed to support this proposition by a brief state- 
ment of the results of my observations, I may be permitted to 
make a few remarks upon the position which, in accordance with 
it, the sponges will henceforward have to occupy in the system of 
the animal kingdom, beside or below the Coelenterata. For as we 
must infer, from the general homology which exists between all 
parts of the sponge- and coral-organisms,not merely an apparent 
anatomical agreement, but an actual blood-relationship of the 
two classes of animals, the question forces itself upon us, with 
respect to the system, what particular place the sponges will 
have to take in the existing classification of the Coelenterata. 

In recent zoological systems the stem or type of the Coelen- 
terata is pretty generallv divided into three classes : — 1. Corals 
(Polypes or Anthozoa) ; 2. Hydromedusae (Hydroida and 
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MedusaB) ; 3. Ctenophora (Cilio^ada). All the animals of 
these three classes agree not only m the characteristic formation 
of the nutritive vascular system, but also in the possession of 
urticating organs, for which reason Huxley grouped them to- 
gether as Nematophora. These characteristic urticating organs 
are entirely deficient in all true sponges. The absolute defi- 
ciency of me urticating organs in all sponges^ and their constant 
presence in all corals, liydromedusae, and Ctenophora, is at 

5 resent the sole morphohgical character which sharpy and 
ecidedly separates the first class from the last three, i have 
therefore, in my *• Monograph of the Monera,' and subsequently 
in my ' Natural History ot Creation,' included the three last- 
mentioned classes under the old name of Acalephce or Gnidoe 
(nettle-animals). Even Aristotle comprehended under this 
denomination the two characteristic primarv types of the 

Soup, the free-swimming Medusae and the sedentarv Actinice. 
oreover the distinctive character of the nettle-animals, 
namely the possession of urticating oijgans, is just as clearly 
expressed by this denomination as by Huxley's name Nema- 
tophora. 

We should therefore have to divide the stem or phylum of 
the Zoophytes (Caelenterata s. Zoophyta) into two primary 
groups (subphyla or cladi) — 1, Sponges {Spongice s. Pon- 
fera)j and, 2, Nettle-animals {Acaiephm. s. (fnidcBj s. Nemato- 
phora). The latter would divide into the three classes of the 
CoraLs, Hydromedusae, and Ctenophora. Among the sponges 
we might provisionally distinguish as two classes the AtUo- 
spongicB and the fossil Petrospongice^ as hitherto these two 
groups have not allowed themselves to be brought into near 
conneidon either in the whole or in detail. Among the Auto- 
spongis the CcUcispongiw would form a distinct subclass or 
legion. 

\Ve might perhaps go even further, and, supported by the 
very near relations of affinity of the sponges and corals, speak 
in favour of the following division of the Uoelenterata : — 

Cladus I. Bush-animals (Thamnoda). 

Class 1. Sponges {Sponoice). 
Class 2. Corals {Corallta). 

Cladus n. Sea-jellies (Medusa). 

Class 1. Umbrella-Jellies (Hydromedusce), 
Class 2. Comb-jelUes {Ctenophorce). 

Time only can decide which grouping best corresponds 
to the natural relationships, when the genealogy of the 
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Ccelenterata can be more completely established upon the 
basis of extended ontogenetic and comparative anatomical in- 
vestigations. 

That the essential agreement in the internal or^nization of 
the sponges and corals, their actual homology, nas hitherto 
been for the most part overlooked is due, among other things, 
to the fact that the most accurate anatomical investigations of 
recent times (especially those of Lieberktihn) took meir start 
from the two best-known and commonest forms of sponges — 
namely, the freshwater sponge {8pongilla)y which belongs to 
the group of the true siliceous sponges, and the common sponge 
{Euspongia), belonging to the group of homy sponges. But 
these very two forms of sponges differ in many respects con- 
siderably from the original and typical structure of the entire 
class, have been in many ways modified and retromorphosed 
by aaaptation to special conditions of existence, and therefore 
easily lead to erroneous conceptions, especially as their inves- 
tigation is comparatively diflScult. 

On the other hand, among all the sponges, no group appears 
better fitted to shed full light upon the typical organization 
and the true relations of affinity of the whole class than the 
lerion of the Calcispongiee, Lieberktihn has already expressly 
actnowledged this in his ^ Beitra^e zur Anatomic der Kalk- 
spongien ' (1865), and endeavoured, from the results obtained 
from the Calcispongiae, to render tne other sponges more in- 
telligible. 

This applies in the first instance even to the individuality 
of the Calcispongiae, which is adapted, in a far higher degree 
than that of most other sponges, to elucidate the mfficult tec- 
tology or theory of individuality of the sponges. Reserving 
the circumstantial statement of these conditions, which are 
equally interesting and important, for my monograph of the 
Calcispongiae, I will here cite only the result of my special in- 
vestigations upon this point. This consists essentially (leav- 
ing out of consideration some modifications) in a con&mation 
of the opinion quite recently put forward by O. Schmidt, that 
every part of tne sponge-lJoay which possesses all excurrent 
orifice (oscidum) is to be regarded as a distinct " individual." 
This " true individual " of the sponge-body I denominate, in 
accordance with my theory of inoividuality, a " person ;" and 
every sponge-body that consists of two or more persons («. e. 
that possesses two or more oscula) I denominate a " stock " or 
" cormus." The special limitation of these two ideas, which 
are rendered necessary by the peculiar conditions of indi- 
viduality of the sponges, I reserve for my monograph. There 
are consequently simple (solitary or monozoic) and compound 
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(social or polyzoic) sponges. Of simple spon^ or persons we 
have examples in SycuM and Ute among the calcareous sponges, 
Caminvs among the bark sponges, and EupUctella among the 
siliceous sponges. On the other nand, Leucosolenta and Nardoa 
among the calcareous sponges, Etuponffia among the homj 
sponges, and SpongiUa among the siliceous forms are com- 
pound sponges or stocks. 

I do not, like most other authors, regard the characteristic 
canal-system of the sponges as something quite specific and 
peculiar to this class, an arrangement sui aeneria^ but share in 
the opinion of Leuckart and Miklucho, mat it is essentially 
honwlogoua with the ccelenteric vascular system or ^troras- 
cular apparatus of the corals and Hydromedusae — m fact, of 
all the Acalephae or nettle-animals. Indeed I am so thorougnly 
convinced of this homoloff3r that I (with Miklucho) designate 
the largest cavity into wnich that canal-system is dilated in 
the sponge-body, and which is usually called the excurrent 
tube or nue {camtnus)y as the stomachy or digestive cavity, and 
its outer orifice, which is usually called the excurrent ormce or 
osculum, as the buccal orifice or mouth. 

In opposition to this conception two objections especially 
will be urged — ^namely, in the nrst place, that there are sponges 
with no flue and osculum, and, secondly, that the direction of the 
flow of water in the sponge-bodv is not reconcilable with it. 
As regards the first objection, I think I can invalidate it by a 
simple reference to developmental history. The sponges with- 
out flue and without osculum are either primitive sponge-forms, 
whose ancestors had never attained to the differentiation of this 
central part of the canal-system, or they are retromorphosed 
forms whose ancestors have lost stomach and mouth by phy- 
letic degeneration. The latter stand in the same relation to 
the more highly developed sponges furnished with mouth and 
stomach as the Cestode worms to the Trematoda. The Cestoda 
(in consequence of their stronger adaptation to the parasitic 
mode of life) have also lost the intestine and mouth, which 
their trematodiform ancestors possessed. Most of the mouth- 
less sponges, such, especially, as the Clistosyca and Cophosyca 
among the Calcispongiae, are probably to be regarded as such 
retromorphosed, and not as onginallv astomatous forms ; and 
if their embrvos, which are still untnown to us, actually ac- 
quire a moutn and stomach like the other sponge-embryos, this 
ontogenetic fact would most decidedly confirm our phylogenetic 
hypothesis. Sycocystisj the young form of which is provided 
with a mouthj while the mature form is astomatous, may even 
now be cited m its favour. 

The physiological conditions of the water-circulation in the 
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sponge-iody seem to constitute a more substantial objection to 
our mterpretation. It is well known -that generally (but not 
always !) the direction of the flow of the water which passes 
through the canal-system of the living sponge-bodj is as fol- 
lows : — The water flows in through very numerous and fine 
aUicular pores (the so-called " incurrent apertures '*), usually 
perceptible only by means of the microscope, and through 
these fine " incurrent canals/' which often ramify and anasto- 
mose repeatedly, reaches a few larger, canals, which finally 
open into the central " excurrent cavity " (our " stomachal 
cavity "). From this the used water then escapes outwards 
with the useless solid particles through the " excurrent orifice" 
(our "mouth"). 

In the corals or Anthozoa, on the other hand, as also in the 
other Cnidss, the direction of the flow of the water which tra- 
verses the cavities of the body appears to be different, and in 
a certain sense opposed to the ordmary direction of the current 
in the sponges. The water, which at the same time conveys 
the food into the body, is usually, in the Cnidae and, especially, 
in the corals, taken up by the mouth, passes through this into 
the stomach, and hence into the other canals which traverse 
the body. The part played in this process by the cutaneous 
pores of the corals is unfortunately still as good as unknown. 
These fine apertures in the skin, usually perceptible only 
through the microscope, through which the finest canals of the 
coelenteric vascular system open outwards in the corals, just as 
in the sponges, have by no means attracted so much attention 
in the former as in the latter. Nay, they have scarcely even 
been compared! Whilst the greatest importance has been 
attached to the cutaneous pores of the sponges, those of the 
corals, although long known, have been almost universally ig- 
nored ; and yet the two are evidently homologous j and of one 
and the same origin ! Nay, it is even very possible (not to 
say probable) that through the skin of the corals, as through 
that of the sponges, respiratory currents of water constancy 
penetrate into the body by means of the cutaneous pores, and 
that these traverse the canals of the body-wall, and finally 
discharge themselves into the stomachal cavity. The cuta- 
neous pores in the corals might then, just as much as in the 
sponges, be designated " incurrent apertures." 

So much, at any rate, is certain, that an essential morpho- 
logical difference does not exist between the nutrient vascular 
system of the sponges and corals. If we compare single, so- 
litary, perfectly developed persons of the two classes, e. g. 
Sycum and Actinia^ we find in both a central cavity as the true 
principal part of the nutrient canal-system — a central cavity 
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fflue or stomach) which opens outwards by a single large ori- 
fice (osculum or mouth). From this cavity canals issue in all 
directions, which traverse the body-walL and finally open on 
their surface by the cutaneous pores. If, on the other hand, 
we compare a sponge-stock (e. g. Sycodendrum^ Spongilla) ana 
a coral-stock (e. g. DendrophyUiaj Oorgonia)^ we find in like 
manner, in both, a nutrient canal-system of me coenenchyma 
or coenosoma, which places the cavities of the individual per- 
sons in conmiunication with each other. 

The diflFerence in the direction of the current of water which 
is usually admitted in the two classes is a matter of perfect 
indifference in this close morphological comparison. Even if 
this difference was really constant, general, and thoroughgoing, 
it would not be capable of invalidating our notion of the ho- 
mology of the canal-system in the body of the Sjponge and 
coral. The difference in the circulation of the nutrient stream 
of water in the two classes of animals would merely prove that 
no physiological comparison, no analogy^ exists between the 
individual parts of the vascular system, but that this has 
rather been lost by adaptation to different conditions of nutri- 
tion. But by this our morphological comparison of the corre- 
sponding parts, their homology ^ which we must ascribe to 
inheritance from common ancestors, is in no way affected. 
But when we have to grasp the true relation of affinity of two 
^ups of animals^ we inust consider only their actual homo- 
K>^es, t. €. those similarities arising from common inheritance, 
which alone constitute the true ffuiding-star in every compara- 
tive exposition. On the other hand, we must leave entirely 
out of consideration the analogies which depend upon mere 
ad<n}tationy because these are much better ntted to obscure 
ana conceal than to illuminate and clear up this relation of 
affinity. 

But it must be pointed out that this contrast in the direction 
of the current of water, which is almost universally assumed 
to occur in the vascular system of the sponges and corals, and 
regarded as without exception, is by no means an absolute 
and unfailing one. Mikiucho has already shown that in a 
great many sponges the mouth or osculum by no means per- 
mits only the outflow, but also the inflow of water. I have 
repeatedly convinced myself, by my own observations, of the 
correctness of this assertion. Consequently the mouth in 
many sponges, just as in the corals, serves for both the recep- 
tion ana expulsion of the water and the nutritive constituents 
contained in it. 

For the right understanding of these relations, those sponges 
which have no cutaneous pores at all, and in which the sole 
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aperture of the perfectljr simple stomachal cavity is the osculum 
or mouthy are of pecuhar importance. Such a sponge vnthout 
cutaneous poresy and the entire coelenteric canal-system of 
which consists, as in Hydraj of a perfectly simple stomachal 
cavity with a simple mouth-orifice, was believea by Miklucho 
to be presented in his Ouancha blanca. I have, however, by 
subsequent careful examination of the forms of Ouancha col- 
lected by Miklucho himself and handed over to me, ascertained 
that this sponge possesses simple cutaneous pores. On the 
other hand. I have examined two microscopically small, but 
yet perfectly developed ft. e. ovifferous), calcareous sponges 
collected by me in Naples, in which there are actually no 
traces of cutaneous pores. . The entire body of these most pri- 
mitive forms of CalciBj)on^8e consists of an elongate rounded 
sac (stomach), with a single opening (mouth) on that extremity 
of the body which is opposite to the point of attachment. For 
this extremely interesting primitive form, which must evi- 
dently open the series of tne Calcispongice, I propose the name 
of Prosycum, 

But rail light is thrown upon these, as upon all other organic 
relations, only by developmental history. The earliest yonng 
forms of the sponges, the ciliated embryos, which afterwards 
swarm about freely as larvae by means of their ciliary coat, dif- 
fuse this light in the most desirable manner. I have traced 
the ontogeny of these youngest forms (which were previously 
known among the CalcispongiaB only in Sycum and Dunster- 
villia) in a number of amte distinct genera, and have by this 
means arrived at the following results, which in part confirm, 
and in part essentially enlarge, the existing observations on the 
ontogeny of the sponges. 

After the egg nas been broken up, in consequence of the 
process of segmentation, into a spherical, mulberry-like aggre- 
gation of closely adpressed, homogeneous, naked spherical 
celb, the mulberry-like embryo, by stronger growth in one 
direction, acquires an ellipsoidal or oval form, and covers its 
surface with cilia. A small central cavity (stomach) is then 
produced in its interior ; this extends, and, breaking through 
at one pole of the longitudinal axis, acquires an aperture, the 
mouth. 

Either before the buccal orifice of the stomach is perforated, 
or at any rate soon afterwards, the free-swimming, ciliated 
larva of the calcareous sponges sinks to the bottom of the sea 
and attaches iteelf there. The point of adhesion is usually 
situated at the pole of the longitudinal axis which is opposite 
to the mouth (aboral pole). The body of the young sponge 
now forms a simple, elongate rounded, adherent sac, the cavity 
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of which communicates with the surrounding sea-water only 
by a single aperture, the mouth, placed opposite to the point 
of attachment. In this early young state^ when it constitutes 
a simple cup-shaped body with solid walls and a simple aper- 
ture, the young sponge is not essentially different from a young 
coral which is still in the same early period of ontogenesis. 
But just as the common freshwater rolype {Hydra) presents 
persistently throughout life, in its simple sac-like body-cavity, 
a similar coelenteric primitive state to that which all corals pass 
through in their youth, so does this just-mentioned simplest 
calcareous sponge {Prosycum) remain throughout its life, until 
perfect maturity, in the same coelenteric primitive state which 
the other calcareous sponges have to pass through rapidly in 
their earliest youth. Considering, now, that extremely impor- 
tant and intimate causal connexion which everywhere exists 
between ontogeny and phylogeny^ — considering the morphoge- 
netic fundamental law, that the ontogeny (that is to say, the 
individual developmental history of the organism) constitutes 
a short and rapid (causally contntioned by me laws of inherit- 
ance and adaptation) repetition of itsphylogenyy that is, of the 
pal^ntological developmental history of tne ancestors of its 
entire stock, — considermg this high phylogenetic signification 
of all ontogenetic states, we must, from these simple facts, from 
this ontogenetic concordance between the young states of the 
spon^ and corals, draw the extremely important phylogenetic 
conclusion, that the sponges and corals are near blood-re- 
lationsy whose origin is derived from one and the same ori- 
ginal common stock-form. This unknown stock-form, of 
whose special structure no fossil remains are preserved to us 
from the archolithic period of the earth's history, but as to 
whose former existence we may conclude with perfect cer- 
tainty from the adduced facts, nay, of whose general form we 
have even still an approximate picture in Prosycum simplicis- 
simum f, must have possessed a simple cup-shaped body, with 
a single orifice placed opposite to its point of attachment. We 
will give this the name of the primitive sac, Protascus. 
From this hypothetical Protascus probably originated, as two 
divergent branchlets, Prosycum (the stock-form of the Calci- 
spongise) and Procorallum (the stock-form of the corals). 
[To be continued.] 

II. — On the Species of the Oenus Philhydrus^wnc? in the 
Atlantic Islands. By D. Shaep, M.B. 

When engaged last spring in making an examination of our 
British Phiuiydriy and comparing them with the few speci- 
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mens in my possession of the same genus &om other parts of 
the world, I was surprised to find, amongst some material 
which had been collected in the Canary Islands by the Messrs. 
Crotch, examples of the P. maritimusij Th., which in no way 
differed from our British individuals of that species. As the 
P. marttimus is not included in Mr. Wollaston's * Coleoptera 
Atlantidum,' I communicated the fact in a letter to that 
gentleman ; and in return he kindly sent to me for examina- 
tion such specimens of Phtlhydrus from the Madeiran, Cana- 
rian, and Cape- Verde archipelagos as were still accessible to 
him ; and as we have found two species amongst them which 
are apparently undescribed, and have ascertained also that the 
one which he had regarded as the melanocepAalus of Olivier is 
better identified with what I believe to be Ktister's politusj 
found in Mediterranean latitudes, I have thought that it might 
not be amiss to call attention to the several species, collec- 
tively, which have hitherto been observed in those islands. I 
regret, however, that I have not sufficient examples befoje me 
to enable me in every case to decide positively whether certain 
forms should be treated as distinct species or not ; and in order 
therefore to avoid encumbering the Atlantic Catalogue un- 
necessarily, I have regarded all such doubtftd ones as vcarieties^ 
and thus can distinguish with certainty but four species, which 
are as follows : — 

1. Phtlhydrus maritimus^ Th., Sk. Col. ii. p. 96 (1860). 

The entirely pale upper surface of this species, as well as 
the stronger pimctuation of its elvtra, are characters amplv 
sufficient to oistinguish it at a glance from any of the fol- 
lowing. 

Inhabits the Canarian archipelago, a few examples of it 
having been found by the Messrs. Crotch in Gx)mera. 

2. Philhydrus politusj Ktist., Kaf. Eur. 18. 9 (1849). 

P. oblongo-ovalis, oonvexus, nitidus, niger, prothoraciB elytroromque 
marginibus fosoo-testaceis, capite maculis duabos ante oculosy 
tarsiB^ antennis (clava excepta) palpisque rufo-testaceis^ his arti- 
culo secundo basi infuscato ; prothorace crebre subtiliter punotato ; 
elytris parce subtilius punotatis, seriebus tribus punotorom ma- 
joram impressis. 

Long, fere 3 lin. 

Mas tarsoram unguiculis fere angulatim curvatis^ basi dente valido 
instmctis. 

Fcsm. tarsoram unguiculis basi dente minore instruotis. 

Inhabits the Madeiran and Canarian archipelagos, the exact 
form defined above (which I have regarded as the type) having 
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been met with hj Mr. Wollaston in Teneriffe and Gomera^ of 
the Canari^i group, in the latter of which islands it was found 
likewise by Messrs. Gray and Crotch. 

Yar. /3 paulo angostior, prothorace obsoletios punctato, palpis arti- 
culo secundo haud ini^iscato, tibiis piceo-rofis. Long. 2^ lin. 

Inhabits the Canaries, the single example (before me) which 
I have described as the " var. ^," having been taken by Mr. 
Wollaston in Fuerteventura. 

Yar. y supra fosco-testaceus, prothoracis limbo dilutiore, capite 
nigro maculis duabus magnis rufb-testaceis, palpis articulo se- 
cundo basi infoBcato^ tibiis tarsisque fusco-testaceiB. Long, fere 
3 lin. 

Inhabits the Canaries, having, like the '^ var. ^," been found 
by Messrs. Wollaston and Gray in Fuerteventura. 

Yar. i ^'var. y" similis, prothorace elytrisque magis infuscatb, palpis 
tolas testaceis. Long, yix 2^ lin. 

Inhabits the Madeiran archipelago, having been captured 
by Mr. Wollaston abundantly m the island of Porto Santo, 
where it swarms along the edges of the half-dried brackish 
streams. 

I hope I may prove correct in referring the type of this 
apparently variable species to the P. jpolitusy KUst. Kttster's 
description, however, indicates the sculpture of the elvtra as 
much more distinct than it would appear to be in the Atlantic 
examples before me. But I have, at any rate, Spanish ones 
from Carthagena (the very locality from which Ktlster's spe- 
cimens of P. jK>litus were obtfuned) agreeing in eveiy respect 
with the particular form from the Canary Isles which I have 
above regarded as the type of the species. 

A specimen of the " var. S " was many years ago identified 
by Dr. Aub^ as P. melanocephahiSy Ohv., from which spe- 
cies nevertheless it is entirely distinct. On the strength, 
however, of this determination, Mr. Wollaston admittea P. 
melanocephalus into his list of Atlantic Coleoptera; but in 
reality to have no evidence as yet of its occurrence in any of 
those sub- African islands. The description of P. atlanticusy 
Blanchard, in ' Voy. au P6le sud,' Zool., tome iv. p. 51 (a. d. 
1863), I am unable to refer with certainty to any species or 
variety at present before me ; but it is said to inhabit Tenerifie. 

I would also remark that it is not altogether impossible that 
some one (or perhaps more) of the forms which I have here 
treated as varieties of P. politus may prove eventually to be 
a distinct species. 
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3. Philhydrus WoUaetoniy n. sp. 

P. suboyalis, sat convexna, iiitidii8,piceo-niger, prothoracis elytromm- 
qae limbo dilutiore, capite maculis doabos parvis ante ocolos, 
palpis antennammqae basi testaceis, pedibus pioeo-rufiB ; capite 
prothoraceque crebre subtiliter, elytris parcios obsoletiosqae 
punctatis, his seriebos tribas ponctonun majorum impressis. 

Long. 2i lin. 

Inhabits the Cape -Verde archipelago, having been found 
hj Messrs. WoUaston and Gray in the islands of S. Antonio, 
o- Vicente, S. lago, and Brava — in the first of which it was 
met with likewise by Dr. H. Dohm. 

Var. fi paulo brevior et magis conyexus, colore dilutiore, palpis 
panlo brevioribus et crassioribus. 

Found in S. Antonio, this very slightly different form 
being the one which is distinctive of that island. 

Nearly as large as the northern P. melanocephalusy but 
darker and more uniform in colour, with its elytra sparingly 
and much more indistinctly punctured, and with the claws 
of its tarsi much smaller and scarcely differing in struc- 
ture in the two sexes, — in which last respect it resembles 
P. ovalisy Th., and margineUus^ Fab., ana differs decidedly 
from P. politusj Kttst., and maritimtts, Th. 

4. Philhydrus hesperidum, n. sp. 

P. oblongo-ovalis, leviter convexus, nitidus, capite nigro, maculis 
duabus parvis ante ocolos, antennarum bad palpisque testaceis, 
his apice summo subinfdscato ; prothorace disco piceo-nigro, 
marginibus testaceis; elytris fosco-testaceis, parce obsoleteque 
punctatis, seriebus tribus punctomm majorum impressis ; pedibus 
piceis, tarsis dilutioribus. 

Long, li-2 lin. 

Inhabits the Cape -Verde archipelago, having been detected 
bv Messrs. WoUaston and Gray in S. Antonio, S. Vicente, 
S. lago, and Brava. 

Closely allied in form and appearance to the European P. 
marainetltiSy but not quite so large as that species, and at once 
distinguishable from it by its very sparingly and obsoletely 
pimctured elytra. It pretty closely resembles P. WoUas- 
toni\ but its smaller size and more oblong form, as well as 
several differences in the details of its colour and punctation, 
will sufiice to distinguish it. 
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III. — On a Byssiferous Fossil Trigonia. 
By John Lycett, M.D. 

The discovery of a byssal aperture in a fossil Trigonia^ in 
connexion witn certain features which are presumed to have 
been physically connected with such a condition of existence, 
is a novelty in fossil zoology, and, as such, needs no apology, 
although the species was figured and partially described up- 
wards of twenty-eiffht years since. I allude to Trigonia cari- 
nata^ Agassiz, round in the Lower Greensand of various French 
and English localities. The well-known memoir by Agassiz on 
the genus Trigonia contains figures of this species represent- 
ing merely immature casts, in which the ornamentation of the 
surface is only very imperfectly indicated; and the description 
also accords with such an imsatisfactory condition. D'Orbigny, 
in his ' Pal^ntologie Fran<jaise,' has given elaborate figures of 
a single perfect specimen of adult or nearly adult growth. 
Upon referring to plate 286 of the work last cited, we find a 
marvellously perfect example of T carinata^ possessing all the 
usual sectional characters of the costaicB^ remarkable more 
especially for the salient ornamentation of the area, with its 
large carinas and intermediate costellae: these features, so 
beautiful in the earlier stage of its growth, disappear altogether 
in specimens that have attained to about halt the dimensions 
of adult shells, and are replaced by irregular, large, rugose, 
transverse plications ; but in the figures of D'Orbigny we dis- 
cover nothing of this : the area retains its pristine ornamenta- 
tion unaltered to its ultimate stage of growth — a condition of 
existence which we may never expect to discover in any 
actual specimen. The same figures have no indication of a 
byssal aperture, and the cost» have less than their real obli- 
quity. The author's text is only a brief description of the 
figures of the artist. 

The general figure of T carinata is remarkable as com- 
pared with examples of the genus generally ; it is oblong 
or ovately oblong, much lengthened and narrow or inflated 
along its mesial portion, and has in fact much general resem- 
blance to Byssoarca. The byssal aperture is not large, and is 
placed at the anterior or antero-inferior border. An examina- 
tion of the lines of growth shows that this orifice was formed 
only when the valves approached to their adult condition. 
Specimens which exhibit tne complete or uninjured outline of 
the valves are all of immature growth, and nad not formed 
the byssal aperture. Valves of adult growth are found in a 
condition altogether different and in accordance with the al- 
tered habits of the mollusk : the lively bivalve, with its salta- 
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tory motions, had then become sedentary, and lay moored to 
a rocky surface, or was partially buried m its sandy matrix- 
in such a position its upper or more exposed surface consisted 
of the posteal half of the area ; and this portion, either exposed 
or discovered by the motion of the excurrent and incurrent 
siphons, invariably became a prey to the marine flesh-eaters : 
a portion more or less large is always found broken away and 
removed. The whole general aspect of the adult valves ex- 
hibits that worn or abraded condition with which we are also 
familiar in Byssoarcaj and doubtless resulted from similar 
causes in both instances. 

I hope to present faithfully executed figures of this byssi- 
ferous Trigonia in a Monograph on the British Trigonias, 
now in preparation for the Palseontographical Society. 

IV. — On the Coleoptera of St, Helena. 
By T. Vernon Wollaston, M.A., F.L.S. 

[Concluded from toL iy. p. 417.] 

Fam. 19. Anthribida. 

(Subfam. Arjeocerides. 

Linea transversa prothoracica bastlarisj marginem ipsum ba- 

salem elevatum efficiens.) 

Genus 35. Arjeocerus. 
SchSnherr, Cure. Disp. Meth. 40 [script. Aracerus] (1826). 

52. ArceoceruB fasdcvlahis*. 

A. breviter ovalis, crassus, brunneo-piceus, pube brevi BquamsBformi 
demissa cinerea griseaque vestitus necnon in elytris plus minus 
obsoletisBime (bc. in interstitiis altemis) longitudinaliter teasel- 
latus; capite prothoraceque (subter pube) opacis, densissime et 
rugose punctatis, iUo in medio tenuiter carinulato ocahs maximis 
prominentibus, hoc subconico, postice lato bisinuato, costa trans- 
versa in marginem basalem coeunte necnon utrinque maiginem 
lateralem (usque ad medimn lateris duotum) efficiente, angulis 
posticis subrectis ; elytris apice truncato-rotundatis, (subter pube) 
subopadfi, densissime et rugose granulatis ac leviter orenulato- 
Btriatis ; antennis pedibusque elongatis et (pnecipue illis) graci- 
libus, illis rufb-teetaceis clava obecuriore, his rufo-ferrugineis, 
tarsorum art' 1"» longissimo. 

Long. Corp. lin. 2-2|^. 

Curcdio fasciculatM. DeGeex, Ins. v. 276. t, 16. £ 2 (1776). 
Anthribus cqffta, Fab., Sjst Eleuth. iL 411 (1801). 

Two examples of an ArceocertMy which were taken at St 
Helena by Mr. Melliss, I feel almost confident are referable to 
the A.JaaciculoHts (which is usually known in collections as 
the cojke of Fabricius}, though I have thought it desirable to 
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give a careful diagnosis of them, in the event, perhaps, of 
their being identified hereafter with some cognate torm. The 
insect, however, is evidently a variable one ; and there are 
individuals in the British Museum, bearing the label " coffecB^^^ 
which seem in no way to diflfer from the pair now before me ; 
whilst the fact that the species (the larva of which appears to 
subsist within various seeds and berries which are used as 
articles of food) has become naturalized, through the medium 
of commerce, in most of the warmer countries of the civilized 
world would go far to render it probable that the St.-Helena 
one is the true fasciculatua. and has been established in the 
island (as elsewhere) by inairect human agency. 

With the exception of the Notioxenus Sewickiij the present 
insect is considerably larger thwi any of the other memoers of 
the Anihribidas hitherto detected in St. Helena ; and, apart 
from the greatly elongated first joint of its feet, and tne fact 
of its transverse prothoracic keel being removed to the extreme 
base (so as to form a mere elevated margin to the pronotum), 
and then produced, at right angles, to about midway along the 
lateral edge (characters which are more strictly generic ones), 
it may be further recognized by its compact thickened body 
and short-oval outline, and by its brownish piceous surface 
being clothed with an abbreviated, decumbent, scale-like, 
cinereous pubescence, the alternate elytral interstices having 
additionally more or less obsolete indications of being obscurely 
tessellated, which, however, is sometimes scarcely traceable. 
Its eyes are large and prominent, its antennas rufo-testaceous 
and extremely slender, and its surface, when the pubescence 
is removed, will be seen to be nearly opaque, and closely and 
coarsely sculptured. 

(Subfam. Notioxenides. 

Linea transversa prothoracica conspicue ante basin sita, utrin- 
que plus minus arcuata sed nullo modo per marginem late- 
ralem letrorsum ducta.) 

Grenus 36. NonoxENUS. 

Wollaston, Joum. of Ent. i. 212 (1861). 

Corpus vel oblongum vel ovato-oblongum, aut pubeecenti-yarie- 
gatum aut subglabrum, plus minus pictom : rostro brevi, triangulari, 
apioe rotundato-truDcato ; oculU rotundatis, integris: proihorace 
snbovato postice troncato, ante basin vel linea impressa vel (ssepius) 
cannula 4levata, utrinque plus minus leviter arcuata, transyersim 
instmcto: $euUllo minutissimo, SBgre obseryando: dytris oyalibus 
(rarins oyatis) basi truncatis, postice subabbreviatis (pygidium yiz 
tegentibus) necnon ad apicem ipsum singulatim paido rotundatis. 
Antennce graciles, rect», in pagina superiore rostri (mox intra oculos 
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in fovea) insertsB ; art" 1"*° et 2^ longiuBCulis (illo paalo robus- 
tiore ourvato), 3*»o ad S^'^ longitadine subseqaalibus, latitudine 
leviter crescentibus, reliquis clavam dongatam laxam sat abruptam 
pilosam 3-articulatam efficientibus (9^ et 10™o intus obsolete sub- 
productis, ult™<* subgloboso). Pedes breviusculi, subgraciles ; tihiis 
rectis, ad apicem mutids ; tormpseudotetrameris, art^ l™o quam 2***" 
in anteriorihus vix sed in posUcis mnlto longiore, 2^ panlo latiore, 
ad apicem leviter emarginato, 3**"™ latiorem bilobum recipiente ; 
unguiculis appendiculatis^ 

I have thought it desirable to give a fresh (and slightly 
amended) diagnosis of this interesting genus, not merely on 
account of its extreme eccentricity, but because, in conjunction 
with MicroxylobitiSy Nestotes, and Trachyphkeosoma, of the 
Gurculionidce^ it is amongst the most characteristic and truly 
indigenous of the Coleopterous forms which have hitherto been 
■detected in St Helena. Indeed it is difficult to overrate the 
importance^ in a small insular <»talogue, of a group like the 
present one— rcombining as it does the structural features of the 
AnthribidcB with the external outline and aspect of the genuine 
Curculionids : and I may add that the great specific dissimi- 
larity of the tour representatives enunciated below induces me 
to suspect still (as 1 did in 1861, when only two of them had 
been brought to light) that there are many Notioxeni^ of a 
more or less intermediate Jucies^ yet to be discovered, and for 
which therefore we may confidently look. Apart from its 
singular Curculionideous contour, JNotioxenus is remarkable 
amongst its immediate congeners for (more especially) its 
transverse prothoracic keel being considerably removed from 
the immediate base of the grothcnrax, and for being replaced in 
one of the species (the N. newickii^ which I have nevertheless 
regarded as the type of the genus) by an impressed line. In 
both instances, however, the line (wnether cnannel or keel) is 
more or less arcuate, or very gradually and slightly curved 
towards either side^ but it is not produced at right angles, in 
any degree whatsoever, along the lateral edges of the pro- 
notum. The sculpture of the Notioxeni varies greatly, accord- 
ing to the species: but they appear to be ornamented YnUta 
(sometimes obscure; patches ana bands, either on the surface 
itself or (more often) produced by the short and somewhat 
paler decumbent pubescence with which they are more or less 
clothed. Whether they possess any saltatory power (as in 
Arasocerus) I have not yet been able to ascertain. 

§ I. Linea prothoracica impressa, canalxculum efficiens. 

53. Notioxenus Beunckii. 

X. fusco-niger, subopacus, impunctatus sed minutissime obsoleteque 
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sabrugalosQS, pube brevi squamseformi demissa gtisea vestitus 
necnon hinc inde cinereo-pictus ; capite distinctius ruguloeo (fere 
etiam punctato), oculifl magnis sed baud prominentibas ; pro- 
tborace linea subbasali utrinqae regular! ter subcurvata impresso 
plagiflque 3 longitadinalibus, plus minus obsoletis, fractis, cinereo- 
squamosis picto ; elytris argute impunctato-striatis, maculis mi- 
nutis plurimis cinereo-squamosis irroratis, ad basin et bumeros 
interdum obsolete rufescentioribus ; antennis gracilibus, rufo- 
testaceis, apieem versus infuscatis ; pedibus fiisco-piceis, genibus 
rufescentioribus, tarsis picescenti-testaceis. 
Long. Corp. lin. circa 3. 

NoUoxenm Betoickii, WoU., loc. cit. 213, pL xiv. f. 1 (1861). 
A most remarkable species, differing from the other Notioxem 
hitherto detected not only in its much larger size and in its 
griseous-black, densely clothed surface, which appears to be 
obscurely ornamented with small and indistinct dull cinereous 
patches, but likewise (which is an extremely anomalous fea- 
ture) in its subbasal prothoracic line being impressed, instead 
of raised. With the exception of the head, which is more 
coarsely sculptured, its surface is impunctate, though rather 
alutaceous and subopaque (as may be seen when the pubes- 
cence is removed) ; and its elytral strise are also perfectly 
simple. The only two examples of this Notioxenvs which 
have yet come under my notice were taken — one, in 1860, 
by the late Mr. Bewicke (to whom the species is dedicated), 
" amonest native vegetation on the extreme summit of the 
island, and the other, more recently, by Mr, Melliss. 

§ II. Linea proihoracica elevata, carinulam efficiens. 

54. Notioxenus rufopictus. 

N. ater, nitidus, subcalvus (so. pube brevi demissa folvo-ciuerea 
parcissime irroratus) ; capite prothoraceque sat rugulose punc- 
tatis, hujus linea subbasali elevata subrecta (i. e. utrinque vix 
curvata); elytris profuude crenatoHstnatis, interstitiis convexis, 
parce, minutissime et irregulariter punctulatis, maculis parvis 
plurimis (prsesertim ad basin et versus latera) ruiis aut testaceo- 
rufis (plus minus confluentibus) omatis; antennis breviusculis, 
rufo-testaceis, apieem versus infuscatis; pedibus nigro-piceis, 
femoribus apieem versus genibusque rufescentioribus, tarsis pices- 
centi-testaceis. 

Long. corp. lin. circa 1|. 

Notioxenus rufopictus^ WoU., loc. cit. 213, pi. xiv. f. 2 (1861). 

The only example of this beautiful Notioxenus which I have 

yet seen was captured by the late Mr. Bewicke. during his 

few hours' collecting at St. Helena, on the 21st ot July 1860, 

amongst native vegetation, on the extreme summit of the 
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island. It is veiy much smaller than the last species, but 
rather larger than either of those which follow ; and it may 
be further recognized by its black, shining, and comparatively 
unpubescent surface, by its strongly and closely punctured 
head and prothorax (the subbasal line of which is raised^ as 
in the two following species, and hardlj at all curved), and by 
the convex interstices, deep crenate stnse, and numerous bright 
red patches of its nearly glabrous elytra. 

55. Notioxenus dimidiatus^ n. sp. 

N. subovatusy viridi- (immatums pioeo-) seneus, nitidus, pube grossa 
demissa cinerea paroe vestitus ; oapite profdnde mgoso-punctato ; 
prothorace in disco antico levins parciusque punctato, linea sub- 
basali subcurvata et valde elevata ; elytris grossa striato-punc- 
tatis, punctis striisque (suturali profondiore basi evanesoente ex- 
cepta) in dimidia parte postica evanescentibus, margine basali 
ipsissimo rugose elevato; antennis picescentibuSy apieem versus 
pedibusque (tibiis versus basin mfescentioribus exceptis) nigres- 
centibus. 

Variat immatnrus colore omnino pallidiore, etiam senesoenti^erru- 
gineo, elytrisque fascia media dentata obscura nigrescentiore 
omatis. 

Long. Corp. lin. 1|-1|. 

This species appears to be a little more ovate, and perhaps 
also (on the average) a trifle smaller, than the N. rtrnpictas ; 
and it is abundantly distinguished by its greenish-brassy, 
shining, and coarsely but sparingly puoescent surface, by its 
greatly elevated and evidently curved subbasal prothoracic 
line, and by the striae and lar^ly developed punctures be- 
coming evanescent on the posterior half of its elytra. One of 
the two specimens now before me (and which were taken in 
St. Helena by Mr. Melliss) seems to be immature ; for it is 
altogether paler (indeed well-nigh aeneo-ferruginous), and 
there are inoications on its elytra of an obscure, central, den- 
tate, blackish fascia, which the darker surface of the other 
example appears to render quite imtraceable. 

56. Notioxenus altUaceus^ n. sp. 

N. viridi-ffineus, subnitidus, alutaceus (sed baud punctatus), pube 
demissa fulvescente parce vestitus; prothorads linea subbasali 
subcurvata elevata ; elytris postice magis abbreviatis, striis (sutu- 
rali profunda basi evanesoente excepta) obsoletis ; antennis piceis, 
basi rufo-testaceis ; pedibus picescentibus, tibiis (tarsisque ad 
basin minus evidenter) dilute rufo-testaceis. 

Long. Corp. lin. vix IJ. 

Judging from the single example now before me, and which 



Digitized by 



Google 



Mr. T. V. WoUaflton on the Colecptera of 8t. Helena. 23 

was foimd in St Helena by Mr. Melliss, this would seem to be 
the smallest of the true Isotioxeni hitherto brought to light ; 
and whilst it agrees with the last species in its somewhat 
brassy-green hue, it recedes from it totally in its unpunctured, 
altUaceotcSy and less shining surface, and from eUl the others 
here enumerated in its elytra (which are a good deal shortened 
behind) being free from stria, with the exception of a single 
deep one (evanescent anteriorly) on each alongside iiie suture. 

(Subfam. Homceoderides. 
Prothorax simplex, sc. linea transversa nulla instructus.) 

Genus 37. Homceodera (nov. gen.). 

Corpus et instrumenia eibaria fere ut in NotioxenOy sed antennas 
aperte remotius ab ocolis insertse, prothorax simplex (nee linea 
basali instructus), atque articulns primus tarsorum posticorum minus 
elongatns. 

Ab 6funosj mmilis, et dc^, thorax. 

The prtmdjucie aspect of the three species described below 
is so much that of the smaller Notioxent (the N. dimidiatus 
and alutaceus) that I had at first imagined them actually to 
belong to the same genus ; but a more careful inspection will 
show that they have certain peculiarities which, although in- 
significant perhaps in other families, are of primary import- 
ance amongst the Anthribidasy and which necessitate the es- 
tablishment of a special group for their reception. Thus, they 
have no appearance whatsoever of a transverse line either be- 
fore or at the extreme base of their prothorax (a structure of 
peculiar significance in the Anthribids) ; their antenna also 
are implanted distinctlv frirther from the eyes than is the case 
in Notioxenue (where the scrobs absolutely adjoins the anterior 
margin) ; and the first joint of their two hinder feet is less 
elongated. In their more or less faintly metallic, sparingly 
pub^K^ent, and sculptured surfaces they have much the ap- 
pearance of minute ifotioxent. 

57. Homceodera rotundtpennie^ n. sp. 

H* subovata, nigra, in elytris subsenescens, pube grossa demissa 
fdlvescente parce nebuloea ; capita prothoraceque subrugose stri- 
galo80-(vel etiam subreticulato-) alutaceis sed yix punctatis, 
opacis; elytris subrotundatis basi truncatis sed pone mediftm 
panic latioribuSy obsolete subeBueo-micantibus, grosse et profande 
striato-punctatis, punctis magnis, interstitiis rugoais et subcostato- 
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eleyatis, ante apicem obsolete snb&sciatis ; antennis pedibusque 
nigro-pioeb, illis ad basin rofo-femigmeis. 
Long. ooip. lin. 1^. 

The apparently somewhat larger size (judging from the 
single example now before me) of this little jHiwwosooiera, added 
to its sliffhtly darker and more opaque and roughenea head 
and prothorax (which seem to be free from even an obscure 
brassy tinge, and are rather more substriffulose perhaps, or 
even granulous, than punctate), its more rounded and coarsely- 
sculptured elytra (the punctures and striae of which are exceed- 
ingly large, with .the interstices roughened and elevated, or 
subcostate), and its appreciably blacker limbs, will sufficiently 
distinguish it from both of the following species. The ex- 
ample from which my diagnosis has been drawn out was 
taken in St. Helena by Mr. Melliss. 

58. HomoBodera alutaceicollis^ n. sp. 

H. suboblonga, subsBneo-nigra, pube grossa demissa fdlvescente parce 
nebulosa; capite prothoraceque argute, regolariter, et obtuse 
alutaoeis (necnon, oculo fortissime armato, punctis leviBsimis 
obsoletis remotis paroissime irroratis), subopads ; elytris ovalibus, 
nitidioribus, argute striato-ponotatis, ante apicem plerumque ob- 
solete subfasciatis ; antennis pedibusque aut piceis aut testaceo- 
piceis, illis ad basin rufo-ferrugineis, articulis intermediis sensim 
brevioribuB. 

Long. Corp. lin. 1-1 J. 

The present species and the following one are rather more 
oblong than the H, rotundipennisy their elytra being relatively 
a trifle longer and less rounded; but in point of mere size 
(although apparently there is not much difference between 
them) they woidd seem to follow each other in a regular se- 
quence. In other respects the H. alutaceicollts may be known 
by its head and prothorax being conspicuously (but not 
roughly) alutaceous, which makes the surface subopaque 
without being at all roughened, and gives to it, when viewed 
beneath the microscope, the texture somewhat of seal-skin ; 
and by its elvtra being sharply striate-punctate, but rather 
less coarsely (and roughly) so than is the case in either of its 
allies. Several examples of it are amongst the St.-Helena 
collection of Mr. Melliss. 

59. HomoeoderapygmcBay n. sp. 

JJ.*8uboblonga, subeeneo- vel Bubviridi-nigra, parum nitida, pube 
grossa demissa fulvescente parce nebulosa ; capite prothoraceque 
rugulose alutaoeis punctisque magnis sed vix profundis dense 
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obfldtis; elytris ovalibos, rugose panctato-8triati8» interstitiis 
mgoeis ac parom eleyatis, ante apioem plenunque obsolete sub- 
&8ciatis ; antennis pedibusque fere at in specie prsecedente. 
Long. coip. lin. |-1. 

The few examples which I have yet seen of this Homoeodera 
were, like those of the last, collected by Mr. Melliss. It is 
apparently a trifle smaller, on the average, than the H. tdtUa- 
cetcoUiSy to which, however, in its somewhat oblong outline 
and genersljucies it is closely allied. It may nevertheless be 
recomized from both of the preceding species by its head and 
prothorax being a little less opacj^ue (or nearly as shining as 
the elytra), and densely studded with lar^e but not particularly 
deep punctures. Its elytral sculpture is appreciably coarser 
ana rougher than that of cUutacetcolltSy but not so coarse as 
in rotunaipennis. 

Fam. 20. Bruddda. 

Grenus 38. Bbuchus. 
Geoffiroy, Ins. de Paris, L 163 (1762). 

60. Bruchua rufb-brunneusj n. sp. ? 

B, sabquadrato-oyatuB, rufo-brunneus, elytris clarioribus, subtos 
dense cmereo^ supra inseqnaliter Mveeoente et oinereo piloso- 
variegatuB, antennis pedibusque piceo-testaceis, illis versus apicem 
(saltern iu sexu masculo) pedibusque posticis paulo obscurioribus; 
oapite prothoraceque conico dense ruguloso-punctatis, illo fortiter 
carinato, hoc in parte media basali macula subquadrata sub- 
bipartita cinerea notato ; elytris profonde striatis, interstitiis ru- 
gnlosis convexis, fasciis 3 obsoletissimis nigrescentibus (interdum 
cinereo terminatis) intus valde abbreviatis ssepius obscure nebu- 
lose omatis; femoribus posticis denticulis duobus contiguis (e 
maiginibus extemo et interne surgentibus) subtus armatis, tibiis 
posticis ad angulos apicaLes internes spinis duabus inaequalibus 
(tma sc.y prsBsertim in sexu masculo, elongata robusta) terminatis. 

Mcu antennis mnlto longioribus, paulo crassioribus, ao intus longe 
pectinatis ; j>edibus anterioribus etiam subgracilioribus longiori- 
busque. 

Long. Corp. lin. droa 1 j. 

It is with the greatest reluctance that I venture to describe 
as new several examples of a Bruchua which are now before 
me, and which were captured bv Mr. Melliss at St. Helena, 
because such a vast majority of the Bruchi hitherto known 
are so peculiarly liable to accidental importation throughout the 
civilized world, along with various seeds and fruits^ that I cannot 
but feel it probable that the one now under consideration may 
have been found in or about the houses and stores, and may 
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be well known (and perhaps even recorded) for some other 
tropical country. Yet^ as I have been nnable to identify it 
with any of the nnmerons species to which I have had access, 
I think it better to run the risk of its having been abready 
d^cribed than to omit it altogether from the present catalogue. 
The main features of this Bruckus seem to consist in its 
reddish-brown hue, the elytra, howerer, being more pale and 
rufescent than the head and prothorax ; in the latter being 
dappled with cinereous scales, which are concentrated into a 
squarish central bipartite patch in the middle (behind the 
scutellum), and sometimes apnarently into two obsolete and 
fragmentary (or broken-up) oblique Imnds ; in its head being 
powerfully keeled ; in its elytra being deeply striate (with the 
mterstices convex), and likewise ornamented (in unrubbed 
specimens) with rudimentary bands or fasciae, on either side, 
composed, in examples which are highly coloured, of darkish 
cloudy patches with a few ashy scales between ; in ike antennae 
of the male being very much longer than those of the female, 
and deeply pectmated internally; and in its two posterior 
femora bemff armed beneath with two small denticles, along- 
side each other and arising out of the inner and outer ed^ 
respectively — whilst the two inner angles of its two hinder 
tibiae are each terminated by a spine, one of which (particu- 
larly in the male sex) is robust and elongated. 

61. Bruchtis advenay n. sp. ? 

B. fere at species prsdoedens, sed panic angustior ac sensim magis 
ellipticas (pygidio minus perpendiculari), capita minus evidenter 
carinato, prothorace sensim profundius punctato, elytris darius 
mfescentibus laetiusque pictis, multo magis tenuiter leviusque 
subcrenulato-striatis, interstitiis valde depressis (nee convexiB), 
antennis brevioribus, femoribusque posticis omnino simplicibus 
(nee subtus denticulatis) et spinis terminaUbos minus robustb. 

Long. Corp. lin. 1^. 

Although with much the same colouring, and primd facie 
aspect, as the last species, it is quite impossible to iaentify with 
it the single example from which the above diagnosis has 
been drawn out — ^though I feel it extremely likely that both 
of them are natives of the same country (wheresoever that 
may be), and may perhaps have become naturalized, through 
the meoium of commerce, in the stores and granaries of §t. 
Helena. The specimen before me (which was captured by 
Mr. Melliss) appears to be a female one, so that I am unable 
to decide whether there are any particular features (of anten- 
nae &c.) to distinguish the opposite sex ; but, judging from 
this individual, the species is a trifle narrower and more 
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elliptic than the B. rtf/bbrunneus (its pygidium being less 
perpendicularly decurved), with its head less evidently keeled, 
Its antennse snorter and more compact, its protfiorax radier 
more deeply punctured, and with its elytra not only of a redder 
tint and more conspicuously marked, but also very much more 
finely and lightly striated, and considerably flatter in the in- 
terstices. The terminal spines of its two hinder tibiae also are 
less developed, and its hinder femora are entirely free from all 
traces of the two small denticles which characterize its ally. 

Fam. 21. HaltiddsB. 

Genus 39. Longitarsus. 

Latreille, Fam. Nat. 405 (1826), 

62. Longitarsua HelencB. 

L. oblongo-ovatus, seneo-viridis, subnitidus, alutaceus; capita im- 
punctato; prothorace punctulis levibos minutis parce irrorato, 
ante medium latiusculo, postice paulo angustiore, angulis postids 
obtusis; elytris profundius punctatis; antennis pedibusque Ion- 
giBsimiB^ rofo-testaoeis, illis versus apioem femoribusque posticis 
vix obBCurioribus. 

Mat [an quoque foam.?] tarsis anterioribus art<^ 1"*^ magno, valde 
dilatato. 

Long. QO^. lin. 1. 

Lon^Uartus MeietkSy WolL, Joam. of Ent i. 214 (1861). 
A single example of this distinct Longitarsus was taken in 
St. Helena by Mr. Bewicke, in 1860 ; and two more have 
lately been communicated by Mr. Melliss. It may easily be 
known by its alutaceous sunace and brassy-green nue, by its 
pale elongated limbs, and by the largely developed joint of the 
four anterior feet of the male. Its head appears to be quite 
unpunctured, and its prothorax sparingly spnnkled with punc- 
tules which are extremely minute, whilst its elytra are rather 
strongly punctate*. 

* Whether any Oryvtociphaiui or Cbdhra occurs in St Helena I can- 
not aaj ; but I may call attention, m thiB part of my catalogue^ to the 
CryptoGephaius ruficolUs of FabriduB, which was ori^pinally deacnbed by 
him (Syst Ent 109) in 1775 from a St -Helena specimen (or spedmens) 
in the collection of Qir Joseph Banks. Judging from his own publicalion% 
he seems to have fallen into some unaccountable mistake (or eyen mis- 
representation) regarding this species, which he had himself first defined, 
and ultimately to have shifted his diagnosis to a Mediterranean insect 
which in aU probability is totaUy distinct from the St-Helena one ; for, 
in 1792 (vide nat Syst i. ii. 61), he added to his oriffinal description, and 

Skve as the habitat not only St Helena, but (on t£e authority of Prof, 
elwig) Italy ! I In 1798 {vide Suppl. 114, of the Ent Syst) he appears 
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Fam. 22. Caa ai did a . 

Genus 40. Aspidomorpha. 

Hope, Col. Man. (1840). 

63. Aspidomorpha miliaris. 

A. ''flava, thorace immacolato, elytris nigro punctatb: margine 
bifasoiato. Habitat in ins. St. Helenas. Mus, Dom. Banks. 
Statora C. margtnatce. Antennas flavaD, apice nigraB. Thoracis 
dypeus rotnndatus, integer, immacnlatus. Elytra laevia, flava, 
punctis circiter 10 nigris sparsis. Margo uti in reliquis dilatatus 
fasciiB duabns, altera ad basin, altera yersus apieem, nigris. Su- 
tura apice nigra. Subtus nigra, margine flavescente. Pedes 
flavi." [Ex Fahricio,^ 

Cassida miliarisj Fab., Syst. Ent 01 (1775). 

, OUv., EncycL M^th. v. 3a5 (1791). 

, Id.. Ent. vi. 943. 83, t 2. f. 25 (1808). 

, Fab., Ent Syst. L 300 (1792). 

, Id., Svst Meuth. i. 400 (1801). 

Aspidomorpha mmarisfj Bohem., Mon. Cass. ii. 261 (1854). 

I know nothing of the present insect beyond the mere fact 
of the above quotation from Fabricius: but as the species is 
stated plainly to have come from St. Helena^ and to be in the 
Banksian collection, I can see no reason for doubting its ha- 
bitat, particularly since other Coleoptera belonging to the late 
Sir Joseph Banks were imquestionably (as in the case of the 
Cydonia lunata) received from the same island. I therefore 
conclude that there is some member of the Caasididce to be 

to have discorered that the insect was a Cfythray and cited it accordingly, 
though whether this conclusion was arrived at after a re-examination of 
the original St.-Helena example, or merely of those from southern Europe, 
it is imj^ssible now to tell ', out in any case it is quite clear that his first 
description applied to the St.-Helena one, and not to that from Italy. 
Having thus, however, altered his diagnosis so as to make it tally wim 
the Italian species, he appears to have lost sight of the original St.-lfelena 
type altogether ; for in tbe Syst Eleuth. (ii. §8) he st^l re/era to his former 
volumes, but records southern Europe as the only habitat for his **Cfythra 
ru/icoOiSf'" omitting even a passing allusion to St Helena !I . After this 
adbmssion of his own, it is not surprising that European naturalists should 
have accepted, on his authority, the name of ruficollis (although applied 
at first to a St.-Helena species) for the Mediterranean insect ; and accord- 
ingly every subsequent writer, including even Lacordaire (Mon. des Phy- 
toph. ii. 100), has so done ,* and yet it seems to me to be more than 
doubtful whether the well-known Clythra (or Maerolene*) rt^U^Uis of 
southern Europe is in reality identical with Fabrieius's original *' Crypto- 
cimhalus ruficouis " (despite his own subsequent representation) from St 
Helena. If it should prove ultimately that the two are difierent, it fol- 
lows of necessity that the title " ruficoUis ^ (whatsoever the yenus may 
be) will have to apply to the insect from that islaud, and that the Euro- 
pean one must receive a new name. 
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found in St. Helena, answering to the Fabrician diagnosis, 
which has escaped detection in more recent times ; and my 
reason for regarding it as an Aspidomorpka (a genus which 
occurs in western Africa and the Cape -Verde archipelago^ is 
simply because Boheman, in his Monograph of the family, 
cites the Casstda mtltaris of Fabricius as a member of that 
particular genus. Yet^ on the other hand, Boheman does not 
acknowledge the species which he has identified with the 
Fabrician one as a native of St. Helena at all, but, rather, of 
the East Indies, Java, Celebes, China, and the Philippine 
Islands, which at once raises a geographical difiiculty which 
it is not easy to solve. But, as there appears no cause (in the 
absence of any kind of explanation by Boheman) for assuming 
the originally asserted habitatj of Fabricius, to be incorrect, 1 
prefer 3ie contrary conclusion, and should be inclined to think 
that Boheman may himself have been mistaken in identifying 
a Caasida of Eastern Asia with one {perhaps closely allied) 
from St Helena. At any rate, as I have no evidence (beyond 
the tacit assumption of Boheman) that Fabricius and Sir 
Joseph Banks ware alike in error concerning the country from 
whicn the original C. miliaris was received, I have no choice 
but to include the species in the present memoir. 

Fam. 23. Coocinellids. 
Genus 41. Cydonia. 
Mulsant, S^urip. 430 (1851). 

64. Cydonia luncUa. 

Coeemella Umata, Fab., Syst. Ent. 86 (1775). 

, I<L, Syst. Eleuth. L 384 (1801). 

Cydoma Umata^ MuIb., S^unp. 481 (1851). 
y WolL, Joum. of lilt. L 214 (1861). 

This curiously and prettily marked Coccinellid appears to 
be common in ^. Helena, where it has been taken abundantly 
by Mr. Melliss and previously also by Mr. Bewicke and others. 
Indeed, although with a wide geographical range (it having 
been recorded from Senegal, the Cape of Good Hope, Caffiraria, 
Madagascar, the islands of Bourbon and Mauritms, the East 
Indies and Java), it was originally described by Fabricius (in 
1775) from St.-Helena specmiens, now in the Banksian col- 
lection ; and therefore, wnatever doubt may be entertained as 
to the claim for specific separation of some of the extreme 
states which have been ascribed to it, there can at least be no 
question about the St.-Helena form, which must of necessity 
be looked upon as the typical one. 
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G«nu8 42. Epilachka. 
ChcvTolat, Diet Univ. d'Hist. Nat. iv. 43 (1844). 

65. Epilachna chryaomelina. 

E, " coleopterifl rnfis : pnnetis daodecim nigris, thoraee immaculato. 
Habitat in ins. St Helens. Mus, Dom. Banks, Major. Capnt 
et thorax rubra, immaculata, margine paullo pallidiora. Elytra 
rofa, ponctis sex nigris per paria distribntis. Pedes flavescentes."' 
[Ex Fabricio.'] 

CoccineOa cktymmielma.Fhh..SyeL Ent 82 (1775). 

eapefuu, Thunb., Nov. Ins. Spec i. 16, tab. 1. f. 21 (1781). 

cMysomekna, Fab., Ent Syst. i. 278 (17©2). 

, Id., Syst Eleuth. L 868 (1801). 

SpOadkna chrysomdma^ Muls., S^curip. 793 (1861). 

Although I have never seen a St.-Helena example of the 
Mediterranean E. chrysomelinaj I can scarcelj refuse it a place 
in the present memoir, inasmuch as it was originally described 
by Faoricius, in 1775 [vide the above diaCTOsis], from an ex- 
ample, or examples, in the collection of Sir Joseph Banks, 
which had been obtained in that island. Indeed, as it appears 
to occur also at the Cape of GU)od Hope, and Fabricius himself 
in 1792 cites as its habitat " in Cacto opuntio Africae," there 
is no reason for doubting that the Banksian type was truly 
(as stated) a St.-Helena one, though it is of course highly 
probable that the species may have been introduced acciden- 
tally into the island, perhaps along with plants of the Cactus 
opuntia (or "prickly pear '^, and so have become naturalized. 
It is recordea likewise in the north of Africa ; but it has not 
yet been observed in any of the Atlantic archipelagos. 

Fam. 24. Opatrid». 

Genus 43. Opatrum. 

Fabricius, Syst Ent 76 (1775). 

66. Opatrum hadroides. 

O, oblongom, latiusculum, nignun, opacum, ubique granulato- 
roguloBum, breviter fdlyesoenti-pubescens ; oapite lato, ad latera 
ante oculos subrotondato-ampHato ; prothorace brevi, ad latera 
BubfleqnaUter leviter rotundato, angulis anticis acutiusculis, pos- 
tioifl acutis sed baud longe productis ; elytris parallelie (ad hu- 
meros rectangolis), subpunctato-striatis, interstitiis suboonvexis. 

Long. Corp. lin. d|-5. 

Opalarum hadroide$y Woll., Jouin. of Ent i. 215 (1861). 
The present Opatrum. like most of the allied species in the 

various Atlantic archipelagos, appears to abound in St Helena, 

where it was taken Dy the late Mr. Bewicke in 1860, ana 
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where, according to Mr. Melliss, it is often peculiarlj grega- 
rious in cultivated spots, especially the potato-grounds. When 
publishing my diagnosis oi it in 1861, 1 stated that ^^ although 
unwilling to erect a new species in such an extensive and oxy- 
scure genus as OjxUrumy yet, after a careftil comparison of the 
insect under consideration with a long series of Atlantic forms 
(^m Madeira, the Canaries, the Cape Verdes, and the Cape 
of Good Hope), I am induced to do so in this instance, since 
the remoteness of its island habttcU renders it probable that it 
wiU be found to be peculiar to St. Helena. The whole of the 
winged Opatra (i. e. the OonocepJuda of SoUer) are moulded 
80 nearly on the same type, that small differences which might 
be disregarded in many groups become important with them ; 
and, after a close examination, I am convinced that there are 
no characters so much to be depended upon as the exact form 
of the gevuBy or dilated sides of the head immediately in ftont 
of the eyes, and the relative depth of the emargination (in- 
volving the greater or less acuteness of the anterior angles) of 
the prothorax. The 0. hadroidea is very nearly akin to a 
species which was taken by Mr. Bewicke at the Cape of Good 
Hope ; but it is altogether rather larger, broader, and more 
parallel, its head is a uttle wider, with the^en^e more rounded. 
Its prothorax is less deeply scooped-out in front, with the an- 
terior angles consequently less porrect and more obtuse, the 
hinder angles also are somewhat less produced, and its shoul- 
ders are more rectangular. Although narrower and on a 
smaller scale, it has a slight primd facie resemblance, in ge- 
neral contour, to the more parallel-sided Hadri of the Madeiran 
group — ^a circumstance which has suggested its trivial name." 

Fam. 25. Ulomida. 

Grenus 44. Alphitobius. 
Stephens, 111. Brit. Ent. v. 11 (1832). 

67. Alphitobius dicgperinus^. 

Tenebrio diapermuij KugeL, in Pns. Fna Ins. Germ. 87. 16 (1797). 
AJphitMuB dtaperinus, WolL, CoL Atl. 410 (1865). 
, Id., Col. Hesp. 208 (1867). 

Judging from the specimens which were taken by Mr. Mel- 
liss, the widely spreaa A. diaperinus has become established 
in St. Helena, as is the case with it in the Madeiras, Canaries, 
Cape- Verdes, and Ascension, and indeed throughout the greater 
portion of the civilized world ; but I need scarcely add that it 
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ia no more connected, in realitj, with onr present fanna than 
it is with that of any other country where it has in like man- 
ner been introduced through the medium of commerce. 

68. Alphitobiua piceus* , 

TeMbrio tnawn^amcM*, Fab. [nee L., 1767], Ent Syst L 118 (1792). 
Helop9 piceus, Oliv., Ent iii. 68. 17. 22 (1796). 
Tendmofagiy Pnz.. Fna Ins. Germ. 61. 3 (1799). 
AlphitobiuB pictus, WoU., CoL Atl. 419 (1866). 
, Id., CoL Heap. 208 (1867). 

Likewise obtained by Mr. Melliss in St. Helena, but^ of 
course (as in the case of the preceding species), naturalized 
through the medium of commerce. It has been established 
equal^ in the Azores, Madeiras, Canaries, Cape-Verdes, and 
in Ascension, in which last-mentioned island it was found, in 
company witn the A. diaper intLSy by the late Mr. Bewicke, not 
in houses and amongst farinaceous substances, as we should 
have expected, but "in the dung of sea-birds, miles from 
habitable parts^'* which is undoubtedly a singular habit for 
these common and almost cosmopolitan insects to have ac- 
quired. 

A. piceua may be known iBrom diaperintts by being a 
trifle narrower and less shining, by its prothorax being re- 
latively a little broader, rounder (and more margined) at the 
sides, somewhat more thickly punctured, and with the hinder 
angles more acute, by the pxmctures of its elytral interstices 
bein^ larger and more niunerous, and by its tibi® being ap- 
preciably less widened, and almost free fit)m (even minute) 
spinules. Moreover it scarcely attains quite so large a sta- 
ture as its ally. 

Genus 45. Gnathocerus. 
Thunberg, Act. Hobniens. 47 (1814). 

69. Onathocerus comutus*. 

TrogoiUa cormito, Fab., Ent Syst (Suppl.) 61 (1798). 
Cerandria comuta, WolL, Ins. Mad. 490 (1864). 
Onathoeerua eormi^. Id., Col. Ail. 420 (1865). 
, Id., CoL Heap. 204 (1867). 

Like the last two species, and the two which follow, the 
almost cosmopolitan G. cornutue has (judging from examples 
now before me, which were captured by Mr. Melliss) become 
established in St. Helena, where, no doubt, it must occur, 
amongst farinaceous and other substances, in and about the 
houses and stores. It has in like manner been introduced (of 
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course through the medium of commerce) in the Madeiras, 
Canaries, Gape-Verdes, and Ascension. 

Genus 46. Teibolium. 
MacLeaj, Annul. Javan. 47 (1825). 

70. Triboltumferruffineum^. 

Tmubrio fem^gkuusj Fab., Spec Ins. i. 824 (1781). 
TriboUum ferntginemn, WolL, CoL AtL 420 (1865). 
, Id., CoL Heep. 204 (1867). 

There is hardly any Coleopterous insect more liable to acci- 
dental introduction, along with numerous articles of food and 
commerce, into the various countries of the civilized world 
than the present one : and it is not surprising, therefore, that 
it should nave teen lound by Mr. Melliss, together with other 
species of similar habits, in St. Helena. It has become esta- 
blished, in like manner, in the Azorean, Madeiran, Canarian, 
and Cape -Verde archipelagos. 

Fam. 26. Tenebrionidn. 

G^nus 47. Tenebrio. 
Linnaeus, Syst. Nat. edit. 6 (1748). 

71. Tenebrio obscarus*. 

TenArio obscunu, Fab.; Ent. Syst. i. Ill (1792). 
, WolL, CJoL AtL 424 (1866). 

The common Tenebrio obscurus has become naturalized in 
the houses and granaries of St Helena, where it was taken 
abundantly by 1&. Melliss. It would seem to have acquired 
a more southern range, on the whole, than T. molitor ; for 
while it has been established almost universally through- 
out the Azorean, M^eiran. and Canarian archipelagos, T. 
molitor^ on the contrary, I nave never yet fallen in witn in 
any of them — ^two examples, which were captured in Madeira, 
many years ago, by the late Dr. Heineken, suppljring the 
only instance, so far as I am aware, of its occurrence in the 
Atiantic groups. 

Genus 48. Zophobas. 

(Dejean) Blanch., Hist. Nat. des Ins. ii. 16 (1840). 

72. Zophobas concolor^ n. sp. 

Z, Bubparallelo-elongatus, niger (concolor), subnitidus sed interdum 
hinc inde quasi nebuloso-Bubopacus, calvuB, alatus ; capite antioe 
Ann. (k Mag. N. Hist. Ser.4. Voir. 3 
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parce sed postice etiam parcius grosdiiBqae pnnctatoy ntannqne 
intra angulos frontales foveola minata impresBo; prothorace 
tranBYerso-Bubquadrato, antice paulo latiore et leviter rotnndato, 
angnlis andois rotundate obtusis, posticis subproducte acutixis- 
cuUsy sensim marginatOy convexo, in disco ponctis magnis- remotis 
parcissime irrorato, postice in medio transversim impresso, necnon 
utrinque ad basin ipsissimam foveola parva brevi notato ; elytris 
prothorace paulo latioribas, postice regolaritiBr leniterque attenu- 
atis, grosse ponctato-snlcatis ; antennis pedibusque longinseolisy 
in ntroque sexu similibns aequalibns. 
Masy vix minor, clypeo antice profonde arcnato-emarginato, tibiis 
antids intus omnino calyis, posterioribns Tersns apicem paulolnm 
fulvo-pubescentibus. 
Fcem., Tix major, djpeo antice recte tnmcato, tibiis intus yersus 

apicem (praBsertim antiois) breviter fulvo^ubescentibus. 
Long. corp. lin. 9J-10. 

Judging fix)m the very short and imperfect " diagnosis " (so 
called) of FabriciuSy this large and uniformlj black Tenebrionid 
mi^ht possibly agree with his Helopa morio from the West 
Inoies and other parts of Equatonal America ; but I think 
that its sexual peculiarities do not tally with what little I can 
gather elsewhere about those of that species ; for there seems 
to be no difference in the relative length of the limbs, and 
curvature of the tibiae, between the msues and females of the 
insect from St. Helena. Yet, as in some of the other recorded 
members of this singular group, there is the strange dissimi- 
larity in the form of the clypeus (which is straightly truncate 
in the females, but deeply scooped-out in the opposite sex), as 
well as the perfect freedom from hairs of the front male tibiss, 
whilst the ^male ones are (like the four hinder ones of that 
sex) ftimished internally, towards their apex, with a short 
ftdvescent pile. Were it not for the greater length of its 
limbs (particularly the antennae), the present insect, in its 
comparatively narrow elongated outline, and general contour, 
would have much the j[)rimd facie aspect of a large Tenebrto ; 
and it may be further recognized by its deep-black surface 
being somewhat dulled, or clouded, in parts (especially to- 
warcfa the sides and benind), as though oy a kind of bloomy 
by its prothorax being simply besprinkled on the disk with a 
few large and remote punctures, and by its elytra (which are 
gradually attenuated towards the apex) being regularly and 
coarsely punctate-sulcate. Its heaa is branded with a little 
.foveolet on either side in front, just within the angle of the 
clypeus ; and its prothorax (which is transversely impressed 
across the greater portion of its base) haa a somewhat similar 
one, and almost equally minute, adjoining the extreme mar- 
gin, at either end of the transverse impression. 
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The two examples from which the above diagnosis has 
been compiled were taken in St. Helena by Mr. Melliss ; but 
whether the species has been naturalized accidentally from 
America, and occurs only about the houses and cultivated 
spots, or whether it may have all the appearance in situ of 
being truly indigenous, my ignorance of the circumstances 
under which the specimens were captured forbids me to con- 
jecture* 

Fam. 27. Xordallida. 

Genus 49. Mordella. 

LimwBUS, Syst. Nat. edit. i. 420 (1758). 

73. Mordella MeUissianOj n. sp. 

M. angosto-elliptiea, supra arcuata, rufo-brunnea (rarius nigro- 
bnmnea) et pube Mvescente valde demissa dense sericata ; capite 
subsemicirciilari, deflexo, oculis magnis; prothorace subconico, 
basi bisinoato ; acutello minuto ; elytris regulariter yersus apicem 
attenuatis, apice mngulatim rotundatis, baud striatis ; pygidio in 
mocronem elongatum produeto ; antennis pedibusque anterioribus 
panic clarioribiis. 

Long. oorp. Hn. 2-3. 

The uniformly reddish-brown surface of this rather large 
Mordellaj which is densely clothed with a very decumbent, 
yellowish, or frdvescent silken pubescence^ must serve to dis- 
tinguish it The strong mucro into which its |)vgidium is 
produced, although merely a generic character^ will addition- 
ally separate it irom everythmg else with which we have to 
do in the St.-Helena catalogue. The few eicamples which 
have come under my notice were captured by Mr. Melliss, 
after whom it gives me much pleasure to name the species. 

Fam. 28. StaphylinidflB. 

Grenus 50. Cbeophilus. 

(Kirby) Steph., lU. Brit Ent. v. 202 (1832). 

74. Creopkiltis maxillostcs*. 

StaphyUnui tnaxiUosus, LiniL; Syst. Nat 421 ((1758). 

, WoU., Oat Mad. CoL 188 (1867). 

CreophUm maxUkmu, Id., CoL Atl. 487 (1865). 

A single example of the common Europeim (7. maxillosus is 
amongst Mr. MeUiss's collectanea from St Helena; and there 
cannot be the slightest doubt, therefore, that the species has 

3* 
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been naturalized in the island from more northern latitudes. 
It has in like manner become established in the Azores, Ma- 
deiras, and Canaries. 

CATALOGUS SYSTEMATICUS. 



CARABIDiB. 

1. HaiMharax,W&tdTh, 

LBvacheUu^Waterh. 

2. CoZowwio, Weber. 

2. haligena, W. 

8. Helenas, Hope, 

3. Pristonychusy Dej. 

4 complanatoB, Def. 

4. Bembidtumf auct. 

5. MelliBsiiyTF. 

Sfhjbridiad^. . 
6. Dactylostemum, W. 

6. abdominale, Fab, 

6. J^haridium. Fab. 

7. dpiacoiaeSfFab, 

CUCUJIDJB. 

7. Ltemophkeus, (Dej.) Ericha. 
*8. pusillusy Schon, 

8. CryptamorphafW, 

9. musse, TT. 

CBYPTOPHAGIDiB. 

9. Cryptophoffus.BhsL 

*10. affinis, <&. 
Mycetophaoidjb. 

10. Mycetaa, (Kby.) Steph. 
•11. hirta, GyU. 

11. 7VpA<«a, (Kby.) Stepb. 
*12. fumata, Lmn, 

DEBMBSTIDiB. 

12. DermegteSy Linn. 
•13. cadaveriniis, Fab, 
•14. vnlpinus, Fab, 

13. AUagenuSf Lat 
•16. glorioscB; i^ai. 

HlSTEBID^. 

14. TribahUfErichB, 

16. 4-BtriatuB, W. 

15. iSScii>rtm<«y Erichs. 

17. lautu8,Tr. 

APHODIADiB. 

16. AphodiuSflL^. 
•18. liTidus, Olir. 

RUTELIDJB. 

17. Adoretus, (Eachach.) Castln. 

19. vewutus, Harold, 



Dtsabtidm, 

18. Heteronyehw, (Dej.) Burm. 

20. arator, F(U>, 

19. Mdi$9im, (Bates) W. 

21. eudoxuB(2>g*.), W, 

22. adumbraius, TT. 
Elatebid^. 

20. Heteroderes, Lat. 

23. puncticolliBy W, 
Clebidjb. 

21. CoryneteSy Hbflt. 
•24. nifipee, nunft. 

Ptinidjb. 

22. Oibbium, Scop. 
•25. Bcotias, jPa6. 

Anobiadjs. 

23. -4fioWuni, Fab. 
•26. velatum, W. 
•27. paniceum, Limu 
•28. striatum, OAv. 
•29. confertuin,F^. 

BOSTBICHIDJS. 

24. Bhixopertha, Stepb. 
•30. bifoveolata,>r. 
•31. pufidlla, Fab, 

TOMICIDiB. 

25. TomicuSylAt, 

32. aBmuluSylT. 

Htlbsinid^. 

26. Hyluryusy Lat 
•33. ligniperda, Fab, 

CXTBCUUONID^. 

(Cossonides.) 

27. StenoeceUs, W. 

34.hylastoides.^. 

28. Mieroxylobiusy Chevr. 

35. Westwoodii, Oievr. 

36. vestitus, W, 

37. lacertosus, W, 

38. lucifugnSjfT. 

39. terebrans, W, 

40. obliteratuSjfT. 
4Ldebili8,Tr. 

42. Cbevrolatii,lfr. 

43. conicoUis, W. 
44 monilicomis, TF^ 
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29. :PeHtarthrumy W. 

45. sUbcsBcum^TT. 
XRlijncbophoridee.) 

SO. SUof^iitm^^hoTik. 

46. oryz89, lArm, 
(Synaptonjchides.) 

31. iVcw<rfe«,W. 

47. squamosus, W. 

48. aBperatus^TF. 
(Trachypbloeides.) 

32. TrachyphhBOBamOfW. 

49. setoeum, FT. 
(OtiorhjnchideB.) 

33. Sbta6m«,SchonlL 

50. subnodoeus, W. 

34. OUorkynchuSy Germ. 
*51. sulcatus, Fab. 

ASTHBIBIDJB. 

35. Araocerus, Schonb. 

*52. fasdeiilatus, De Oeer, 

36. NoHoxenus, W. 
•53. Bewickii, W. 

54. mfopictus, TF. 

55. dimidiatuB, FT. 

56. alutaceus, TT. 

37. Hamoeodera^ W. 

57. rotundipennis, 7F1 

58. alataceicollis, W, 

59. pygmaea, FT. 

Bbuchidjb. 
3a BruchuB, Geoffir. 

60. rufobnumeus, W. 

61. advena, TT. 



Halticidjb. 
39. LongitarmMSf Lat. 

62. Helen8B,7r. 
Cassididjb. 

40* Auaidomor^haj^Qi^, 

63. milianB; Jro^. 

C0CCINELLn).S. 

41. CJ/(foma; Muls. 

64. lunat% Fab, 

42. j^'/Soc^ta, CbevT. 

o5. cbiysomelina, Fab, 
Opatbidjb. 

43. Opairum, Fab. 

66. badroides, FT. 
Ulomid^. 

44. A^hUobiw^ Stepb. 
*67. diapermus^ KugeL 
•68. piceus, 0/w. 

45. Onathoeerus^ThwoLh, 
•69. cornutus, JVifc. 

46. Tribolutm,}iticLee^. 
•70. ferrugineum, i^o^. 

TBNSBBIONIDiB. 

47. Tenebrio,ljiun. 
•71. obscurus, JViA. 

48. Zfmhobas, (DeU Blancb. 

72. concolor, Ir. 

MORDELLIDA. 

49. Morddla, Linn. 

73. Mellissiana, W, 

STAPHYLINIDiB. 

50. Creophilus, (Khy^ Stepb. 
•74 maxHlosuS; i^n. 



V. — NotulcB LichenologiccB. No. XXXI. 
By the Rev. W. A. Leighton, B.A., F.L.S., F.B.S. Ed. 

On certain new Characters in the Species of the Oenera 
Nephroma {Ach.) and Nephromiam, Nt/L 

Evert student of the Lichenes, who examines his specimens 
with close observation, mnst frequently have noticed many 
characters which are not included in the diagnoses of species 
generally given by writers. These characters, which may 
be termed secondary, are usually minute and easily over- 
looked. Nevertheless where they are foimd to be constant. 
they prove to be important and characteristic, and of a useful 
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value in recognizing and determining the ^)ecie8 or varieties 
in which Aey occur. More especially are they serviceable in 
those genera in which the spores, from their general simila- 
rity, are only partially available* In the preparation of my 
* Lichen-Flora of Great Britain,' now drawing towards com- 
pletion, these secondary characters have been frequently no- 
ticed in many genera j and I have accordingly pressed them 
into service, fiy accident my attention has been very re- 
cently drawn to the genera Nephroma and Nephromium^ the 
species of which have been hitherto involvect in very con- 
siderable confusion, especially those of the latter genus, by 
reason of the several species and varieties being frequently 
found growing in the same locality, and often in inter- 
mixture* 

The new characters which I have detected here are the 
chemical reaction of the thallus^ the colour of the medullary 
stratum and its chemical reaction, and the structure of the 
back of the receptacle of the apothecia. Having eone through 
the goodly store of specimens in my own herbarium with 
satisfactory results, I was naturally anxious to extend my 
researches through the Hookerian Herbarium at £ew« Dr. 
Hooker, with that ^nerous liberality so characteristic both 
of himself and of his father, the lamented Sir W. J. Hooker, 
ever ready and desirous to aid and promote scientific in- 
<]^uiry, at once opened these collections to me. The examina- 
tion has enabled me to effect a double service — ^to test and 
establish the certainty and constancy of these characters, and 
to rearrange in a more complete maimer these genera in that 
herbarium. 

The ^nus Nephroma is distinguished by the gonidial stra- 
tum being of a pale yellow-green colour and composed of 
simple gonidia ; whilst Nephromium has that layer of a dark 
blue or verdigris-green, and composed of granular ^nima. 
The thallus in Nephroma is, moreover, by reason of its pale 
ochroleucous colour, capable of exhibiting certain chemical 
reactions with hydrate of potash and hypochlorite of lime, 
which serve also to separate it from Nenahromium^ in which 
the fiiscescent or darker colour of the thallus renders any such 
reaction imperceptible. Practically, of course, it is of little 
real consequence whether we regard these as sections of one 
genus or as separate genera, so Tongas we can readily distin- 
guish them bv fixed characters. For readier comparison I 
have tabulated, the characters to which I would call attention 
in the following way. 
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VI. — On a new Oenua o^Tegtacellidas in AustraUa. 
By C. Sempeiu 

It is a fact often complained of that it is extremely difficult or 
even impossible to obtain the animals of tropical shells, espe- 
cially of the land-shells. This, indeed, is to be regretted the 
more, as even conchologists b^in to understand that the 
examination of the animals will fiimish many interesting ob- 
servations, especially valuable for the geography of the species. 
Very lately 1 met with an instance which may be worth 
a short notice. Through the kindness of Herr v. Frauenfeld 
I obtained two well-preserved specimens of Hdix inosqtudisj 
Pfr., which, apparently, is common in Australia, the examina- 
tion of which proved that I had a genuine Testacellid before 
me. The jaw is entirely wanting ; and, as the drawing shows. 



Bhytida inaquaUs, Pfr. 

the teeth of the tongue so completely resemble those oi Ohn-- 
dina (of which ^enus I have had occasion to examine three 
species) that this Australian Helicean must necessarily be 
ranged close to Glandtna. 

La the work of Albers on the HelicidaB this species is placed 
in the group Rhvtida, which is considered there the last sub- 
genus of those allied to PaiuJa. The type of the subgenus is 
Helix Greentooodi of New Zealand, whicn is nearly r^ted to 
the Australian species ; however, ffelix Strangei^ Pfr., living 
also in Australia, comes nearer to it The last species has 
lately been classified in the genus Zonites hj Mousson ( Joum. 
de Cfonch. ser. 3. vol. ix. p. 36) ; and indeed it cannot be gain- 
said that both these flat-BAy^tda-species possess a certain A^t^u^ 
of Zonites ^j yet Crosse rightly remarks (ibid, p. 57. 1) that it 
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is to be doubted if this species^ the animal beine unknown^ is a 
genmneZonttes. If, indeed, all those species (to which, how- 
ever, JJe/tx </tc^(>e&», Pfir., cannot possibly belong) ranged by 
Albers in his CToup of Rhytida reaUVare the most nearly related 
to imBquaUsj rfir., which I examined, the whole group, under the 
name given by AJbers, might be removed from the series of the 
Helices and placed among the Testacellidee ; however, I would 
caution against so simmiary a procedure, although convenient, 
and would rather encourage Australian and other malacologists 
not to shun the trouble of examining these animals, as, surely, 
through anatomical investigation the relations between the dif- 
ferent groups of Pulmonata will be discovered more easily and 
sooner than by a continual accumulation of shells only. Cer- 
tainly a conscientious comparison of shells will gradually 
lead to natural groups ; but^ in spite of immense collections^ 
this conchological method will always be slow and at the same 
time dangerous, for the material available on this field is too 
easily monopolized. If, instead of the thousands of shells that 
annually are sent home by collecting travellers, only a few 
hundrea species in spirits, allowing a more minute examina- 
tion, were one day to reach Europe, such an event might weU 
be hailed by malacozoology. 
Wiirzburg, December 9, 1869. 



VII. — On a new Species of the Genus Pennella. By Edwakd 
. Peeceval Wright, M.D., F.L.S^ Professor of Botany in 
the University of Dublin. 

[Plate L] 

The memoirs of Steenstrup and Ltitken in the * Transactions 
of the Danish Academy'*, and of Nordmann in the ^ Bulletin 
of the Moscow Society of Naturalists 'f^ have added very 
largely to our knowledge not only of the species of the genus 
FenneUa^ but also of the great variation to which several of the 
species appear liable. The specific characters, however, are 
for the most part difficult to determine ; this is fully recognized 
by Professor Glaus in his memoir on the LemaeidaB J. This 

* '< Bidrag til Kundskab om det aabne HavB Snyltekrebs og Lemieer 
aamt om nogle andre nje eller bidtil kun nfuldatsendigt ^endte paraai- 
tiflke Copepmler/' Vidensk. Selsk. Skr. 5. R,, Naturvidenak. og mathem. 
Afd. 5. Rd. 1861, pp. 341-482, tab. 1-15. 

t ** Neue Beitrage lur paradtiBcber Copepoden." Bull. Soc. Imp. dee 
Naturalistes de Moecou, 1864, torn, xxxvii. pp. 461-620, Taf. 6-a 

I * Beobacbtmigen iiber Lemaocera, Pemculua und lArtUBaj ein Bei- 
trag zur Naturgeechicbte der Lemaeen,' Marburg & Leipsig, 4to, pp. 1-32, 
Taf. 1-4 : 1868. 
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difficulty chiefly arises from the fact that all the organs of these 
strange, grotesque creatures are subject to sudi wondrous 
transK>rmations. Such a division, for example, as that of 
Milne-Edwards • into those having a head with two horns 
and those having a head with three, disappears before such a 
species or variety as the P. varians, St. &L.t Heller, in the 
^ Novara-Keise ' t, divides the family Lemseid® into two groups 
or subfamilies, flie second of which is distinguished by the 
females having filiform ovisacs : this section he calls Pennel- 
lin», subdividmg it as follows : — 

I. Those with a rostriform mouth, ovisacs long and not con- 

voluted, bodies covered with a thin int^ument. 

II. Those with a non-rostriform mouth, ovisacs convoluted, 

bodies covered with a hard integument. 

The genera placed in the first division are : — PenneHay Oken ; 
Penicwm*, Nordmann; Lemceonemay M.-Edw.; and Perodlerwia, 
Heller. 

PenneUa svltana^ Nord., is placed by Heller § in the second 
division, and forms a new genus. LermBolophtiSy which, so far 
as regaids the possession of abaominal plumose appendages^ 
takes the place in this division that PenneUa does m the first 
division. 

While, therefore, fully aware of the difficulties that for the 
present surround this question of classification, and ready to 
admit that neither lengtn of body nor size of cephaUc. thoracic, 
or abdominal appendages* can be looked on as certam indica- 
tions of specific difierences, I yet venture to bring forward as 
new the following species, in flie belief that it is undescribed, 
and with the hope of throwing some little light on our know- 
ledge of the genus. These parasites do not occur so very 
frequently as to lead me to hope that by waiting I might be 
able to decide the questions as to its range of variation &c. 
thoroughly. 

PenneUa artkagorisciy sp. n. 

? • Cephalic region. Twice as broad as long, divided into two 
lobes. On its dorsal surface, and situated between these lobes, 
an eye-spot ; on either side of which, but scarcely in front, a 
pair of minute antennules with from thirteen to fifteen longish 
set® on each ; still ftirther in front a pair of antennae obscurely 

• * Histoiie Naturelle des Crustacea/ tome iii. p. 622. 
t X. c. p. 413. 

X Zooloriflcher Theil, Bd. ii. Abth. 3. Orustaceen beschrieben von C. 
Heller. Wien, 1865, p. 244. 
§ L. c. p. 2^51. 
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tlnee-jointed, the distal joint chelifonn. On the front of the 
heady on its ventral surface and surrounding the oral opening, 
are a number of small cauliflower-like excrescences^ of whicn 
a few are more conspicuous than the others ; sometunes these 
spring each from a separate base, sometimes two or more from 
tne same twig. At me junction of the thoracic with the ce- 
phalic region there are two long horn-like appendages an inch 
and a half each in length : these arise from the dorsal surface, 
and, like the thoracic and abdominal regions, are invested by 
a thin, almost colourless integument, which forms a kind of 
tube around thenu 

Thoracic region. Applying this name to the region inter- 
vening between the horn-like appendages and the origin of 
the ovisacs, it is 5| inches in lengtn : for the first three inches 
it is about an eighth of an inch in diameter; it then gradually 
expands until, where it joins the abdomen, it is fully a quarter 
of an inch in diameter ; the integument forms a clear tube- 
like covering over it, and is quite smooth and glistening* 
Close to the head, on the ventral surface, are four pairs of 
minute appendages (feet), the first three pairs close together, 
the fourth and most anterior pair somewhat separated from 
the others : these very rudimentary feet, when highly magni- 
fied, appear to end in a minute claw. 

Ahaominal region^ At the commencement of this region, 
and from its ventral surface, the two long ovisacs arise ; these 
measure just 11 inches in length ; they are straight, and ap- 
pear obscorely jointed, joints long. The plumose filaments are 
lateral and numerous ; they are compound ; that is to say, from 
two to five spring from the same base ; but the common basal 
portion is very short ; towards the anal orifice they are gene- 
rally given off in pairs. The terminal portion of the IxSy is 
destitute of filaments; the anal orifice is oval, central, and 
terminal. 

Colour (as seen some days after death, preserved in sea^ 
water). Head and horns of a bright brown colour ; body, seen 
through the glistening investing membrane, of a dark olive- 
brown, with circular stripes of .a lighter hue ; ovisacs ^eyish 
white ; plumose appendages deep black, but the clear mtegu- 
ment investing these gave the terminal points of each the 
appearance of being tipped with silver, 

Male unknown^ 

Habitat, In the body of Orthagoriscus mohxy on either side 
of the dorsal fin. Cork Harbour, November 1869. 

Total length of the perfect specimen examined, from top of 
head to anal opening, 7 inches. 

I am indebted for this species to my friend Dr. Harvey, of 
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Cork, one of the few medical men of Ireland who never, amid 
the exigencies of a large professional practice^ forget the in- 
terests of science. He informs me that the two specimens 
were found projecting from a circular depression in the thick 
skin of a young sunfish, near to its dorsal fin ; they were 
buried in the skm and muscle of the fish to an extent of three 
inches. One specimen was broken off in removing it. There 
were also two specimens of Tristotna ooccineum adhering to 
the head of the nsh. 

I have compared this species with all those of which I could 
find an account. Some ngures and descriptions, like those in 
the * Voyage de la Pejrouse,' represent species which it would 
be impossible to determine without the aid of the original spe- 
cimens. The largest species described, and the one that I 
think ap^oaches nearest to P. orthagorisci, is the P.pttetulosoy 
Baird. This species was originaUy published in Angas's 
* Savage Life and Scenes in Australia ;' but Dr. Baird's de- 
scription was copied into the ^ Annals,' ser. 1. vol. xix. 1847, 
p. 280 ; the wooacut is not very characteristic The specimen 
was found buried in a dolphin's body, near its mils (the 
dolphin was captured in lat 11** 64' S., long. 27° W.) ; the 
length was 4 inches. The plumose appendages are described 
as simple, and the abdomen as being of a very dark purple 
colour, and studded all over with smtdl whitish pustules. If 
there be no mistake in the description of the plumose ap- 
pendages, the species from the dolphin is not the same as that 
nrom the sunfisn. Dr. Baird informs me that he examined a 
specimen of Pennella from a sunfish captured at Megavissey, 
Cornwall, which he refers to P. filosay Linn. This will have 
been, I think, the first instance of the capture of this species 
on the coast of Great Britain. 

Professor Glaus* figures the eye of a species of PenneUay 
which he found placed below the cheliform antennae. He de- 
scribes it as consisting of a collection of pigment-cells covered by 
three clear cornea-like portions — one central, and one on either 
side. I cannot find, on a close examination of two specimens of 
P, orthofforisci, any appearance of a corneal structure. In the 
place indicated by Professor Claus there is a collection of pig- 
ment, which certainly acts as an eye, and there are obscure traces 
of the pigment matter being arranged into a series of hexagonal 
facets. The feathered antennules (or appendages to the second 
cephalic somite) were distinctly to be seen on both specimens 
examined. I cannot find that they have been described or 
figured as occurring in any species of Pennella. Their exist- 
ence is a matter of some little interest ; for we thus find the 
• X. c. p. 5, pi. 2. fig. 10. 
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first three and most constant se^ents of the head represented 
bjr their appendages^ though these are diminished to a very 
minute size^ so as not^ in J^. orthofforisctj to be visible to the 
unassisted vision. As we also find four out of the five pairs 
of thoracic appendages present, it is pretty plain that it is 
chiefly the oidinary oral appenoages, or rather those appen- 
dages usually modified for the purpose of assisting in the pre- 
hension and mastication of food, that become altered into the 
strange-looking arborescent follicles met with around the 
mouth. 



EXPLANATION OF PLATE L 

^. 1. Famdia orthagorisd^ $ , natural size. (The specimen has shrunk^ 

from being preserred in spirits.) 
g. 2. Head, enlai^^ dorsal aspect. 
g, 3. The same, ventral aspect. 
g. 4 Eye-spot (a), antennules (h), antenniB (c). 
g, 6. Aiial orifice. 
g. 6. Head of second specimen, showing the comparatiYely short horns. 



Vm. — On Janassa bituminosa, Schlotkeimj from the MarU 
suae of Midderidgey Durham. By Albany HaIjcock, 
F.L.S., and Bichaed Howse. 

[Hates n. & m,] 

Thbough the obliging kindness of Joseph Buff, Es(^., who 
has been for many years actively investigating the fossil flora 
9nd fauna of the south of Durham, we have lately had an 
opportunity of thoroughly examining the structure of the jaw- 
teeth and shagreen skm of this most interesting addition to the 
fauna of the English Marl-slate, which is the exact equivalent 
of the Gkrman Eupferschiefer. 

Four groups of these remarkable jaw-teeth have been ob- 
tained by Mr. Duff at Midderidge — the first group in the year 
1865, and the others during the autumn of the present year, 
1869. These are, we believe, the first and only specimens 
that have been discovered in England. 

But in Germany this species has been frequently found in 
the Kupferschiefer, which is very much worked, on account of 
the valuable copper-pyrites which it contains, in numerous 
localities ; and consequently the general appearance of these 
teeth must be well known to those who are familiar with the 
works of Schlotheim, Mttnster, Geinitz, and others. Accord- 
ing to the last-named author, the beautiful specimen still 
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preserved in the Dresden Museum was well fignred in the 
Dresden Magazine in the year 1762. Afterwards^ in the year 
1820, it was described by Schlotheim as a Trilobite, under the 
name Trilobttea hituminosua (Petrefactenkunde, p. 39) ; and in 
1823 two figures were given by this author, in his * Nachtrag' 
ii. tab. 22. E 9 a, 9 J. 

Between the years 1833-1843, Count Mttnster figured and 
described numerous examples of the strongly characterized 
teeth and the shagreen skin of this peculiar fish under two or 
three generic and five or six specific names. These teeth were 
by him supposed to be palatal (an opinion which seems to be 
entertained by later German authors), and to belong to a fish 
of the Placoid order. After carefully examining the descrip- 
tions and figures given by Count MUnster, we ftdly agree with 
those writers who consider that the following references belong 
all to one species, and we also are quite assured that the speci- 
mens obtained fix)m the English Marl-slate are perfectly identi- 
cal with those described hj this author in his Beitrage zur Petre- 
factenkunde : — Heft i. Janasaa anguUUa^ p. 67, Taf. 4. f. 1, 2 ; 
J, Humboldtiy p. 122, Taf. 14. f. 4 ; J. bituminosa^ Schloth. 
p. 122. Heft iii. J. anrndata^ p. 122, Taf. 3 &4. f. 5 a ; Dictea 
striata, p. 124, Taf. 3 & 4. f. 1, 3, 4 ; Taf. 8. f. 3, 4, 6, 7, 8, 9, 10. 
Heft V. Janassa dictea, pp. 37-39, Taf. 15. f. 10-16. Byzenos 
latipinnatusy Heft vi. p. 50, Taf. 1. f. 2. 

About the same time, Janassa was briefly described by 
Agassiz under the name of Acrodus larva, roiss. Foss. iii. 
pp. 147, 174, 376, tab. 22. f. 23-25 ; and this learned author 
for the first time pointed out the probable affinities of these 
remarkable fish-remains. 

Later German authorities, and especially our friend Dr, 
Geinitz, had already arrived at the conclusion that the va.- 
rious species of Janassa and Dictea described by Count Mttn- 
ster must all be brought back to one form, to which, by right 
of priority, Schlotheim's specific name should be attached. 
Inde^ Dr. Geinitz has so recently (Dyas, 1861) examined 
and careftdly commented on the various species described by 
Count Mttnster, that we think it better to give a translation 
of his remarks than to oflfer detailed ones of our own, especi- 
ally as Dr. Geinitz would have the advantage of seeing many 
of the German specimens^ and as we do not, excepting in one 
or two points, differ in opinion from the conclusions arrived at 
by this excellent naturalist. In fact Mttnster himself seems 
to have been satisfied that his genera Janassa and Dictea 
were identical, and also to have had some doubts as to the 
value of some of the species which he has made of Janassa 
bituminosa. Dr. Geinitz observes : — 
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" The beautiful original of J. Humboldti in the Dresden 
Museum (Dyas, tab. 4. f. 5), of which a very ^ood figure was 
given in the year 1762 in the ' Dresden Magazine/ and which 
happily was recovered from the ashes of the nre at the Zwinger, 
is i^ain figured here, becauseMtlnster's figure is reversed. This 
still beautifrd specimen deserves a new illustration, because it 
furnishes a proof that not only all Count Mtinster's species 
of Jixnassa^ but also his Dictea striatay must be referred to the 
type to which the first name given by Schlotheim belongs. 

** The oval, uniformly arch^ palate (Gaumen) is paved with 
from five to seven rows of chisel-formed, strongly curved at 
their upper enamelled end, and nail-shaped recurved teeth, 
which are indistinctly imbricated, and which are separatea 
by a deep furrow into an anterior and a posterior division. 

" In the teeth of the anterior division tne nail-formed end is 
bent backwards to the throat {ib. tab. 5. f. 3), in those of the 
posterior, on the contrary, forwards {ib. tab. 5. ng. 4) . The three 
middle rows of the anterior division, of which each one has 
six teeth, the size of which increases from before backwards, 
contain generally the largest teeth: only these three rows 
have been figured by Schlotheim, who thought he saw in 
them the structure of the Trilobites. On each side lie two 
more rows of smaller teeth, which stand obliquely to the 

C' aary rows, and of which the outer ones only appear to be 
elliform*. They are not shown in Mtinster's figure of J. 
anaulata (Beitr. i. tab. 4. f. 1, 2). In Beitr. iii. tab. 3 & 4. 
f. 5, they are only partly to be seen ; but on the J. Humboldti 
they are better shown, while in MUnster's J. Dictea (Beitr. v. 
tab. 15. f. 10) they stand a little separated, certainly from the 
result of dislocation. 

" The posterior shorter group of teeth, which in MfUister's 
figure (Beitr. v. tab. 15. f. 10) is represented as correctly as 
possible, contains as many longitudinal rows of teeth as the an- 
terior division, which in size decrease backwards and stand in 
five transverse rows. Their upper enamelled end seems in all 
to be bent forwards, or in the opposite direction to those of 
the anterior group or teeth. Mlinster ascribes such a curva- 
ture to two teeth only, which in his specimen are situated im- 
mediately between me two divisions of the palate and out of 
place (Beitr. v. p. 39, tab. 15. f. 13, a, h) ; but he announces 
expressly that this palate is a little arawn out and dislocated, 
for which reason the teeth are not in their usual regular 
position. 

* The lameUiform teeth of Qeinitz are those we have named petalo- 
dontoid. 

Ann. & Mag. N. Hist. Ser.4. VoI.y. 4 
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" In our Janassay the original of J. Humboldtiy Mtinster. all 
the remaining teeth of the first cross row of the posterior divi- 
sion, from the line a J, have an equal curvature forwards of 
their upper part The teeth of the cross rows standing behind 
them are omy marked by broken roots. This specimen shows 
yet another character of the genus Janaaaay which has not yet 
Deen described in any other specimen. At the posterior part 
of the head^ or rather at the entrance of the throat, thare 
are two large, similarly formed, bent teeth (dd)^ like all the 
others of the posterior division, which Count Mtinster took for 
ear-bones (Beitr. i. 1843, p. 122). 

" On the specimens which are broken through parallel to the 
palate-plate, as in * Dyas,' tab. 5. f. 1, the six-sided form of 
the teeth shows itself clearly ; but the boundary between the 
anterior and posterior divisions of the teeth shows itself also 
on these very distinctly, as the front teeth of the former have 
the anterior side concave and the hinder convex ; but on the 
latter this appears reversed («J.tab.5.f. 1). In Miinster's figures 
this relation is only taken into consideration in J. Dtctea. 

" In our J, Humboldti {ib. tab. 4. f. 5) the first cross row of 
teeth of the posterior division is by pressure driven close to 
the last cross row of the anterior division, and partly under it. 

ttd 



for which reason one cannot see the separating frirrow ; and 
Count Mtinster has felt himself justifiea in placing J, Hum" 
boldti with Dictea (Beitr. v. p. 38). 

^^ From the similar form of the teeth of Mtinster^SeTanotsa and 
Dicteoj of which the structure is always tubular, while the 
outer surface of the root shows more or less distinct transverse 
roots (Dyas, tab. 4. f.5, c, and tab. 6. f. 1), and from the perfectly 
similar arrangement of the teeth in J. angulatay J. Dtcteay and 
J, Humboldtiy MUnster^ with that in our figures, which cannot 
be recognized in Mtlnster's ideal and quite incorrect figure 
(Beitr. iii. tab. 3 & 4. f. 2), there can exist no doubt whatever 
as to the identity of both genera and the five dififerent species 
in them. 

" In Du^ea striata. Mtinster (Beitr. iii. tab. 3 & 4. f. 1), the 
whole contour of the nsh appears before us, though the swim- 
ming-appendages whichsurround the body permit a different ex- 
1)lanation, because this specimen lies more on the belly. The 
ength of the fish, without the caudal fin, is 0*390 metre ; the 
height of the head 0*080 metre, the body at the pectorals, 
not including these. 0*071 metre ; the greatest width between 
the ventrals and tne pectorats 0*110 metre, at the anal fin 
0*055 metre, and at the base of the tail 0*035 metre broad. 
The whole body and aU the fins or swimming-enlargements 
are covered witn a fine shagreen skin. 
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" The specimen shown (Dyas, tab. 6. f. 1) widens out at the 
back of the head on each side in an arched^ triangular, wing- 
shaped, blunt process (c c), which may represent the cross bone 
{o8 transversace). 

" Byzenos latipinnattiey Mtinster, 1843 (Beitr. vi. tab. 1. f. 2, 
p, 50), from the Kupferschiefer of Richelsdorf, is a fragment 
cov^xid with fine snaffreen, but which does not admit of a 
perfect description, and which might just as well be referred 
to c/. hituminoaa as to any other genus of fish." 

With the above remarks we entirely concur, excepting the 
statement that the teeth oiJanassa are palatal, as it is proved, 
by their relationship to JHfyliobatesy that they are true jaw- 
teeth. The other remark that does not appear "to us satisfac- 
tory is, that the two bodies designated by Count Munster ear- 
bones are considered by Dr. Geinitz to be teeth placed near 
the entrance of the throat. The specimens from our locality 
do not show a trace of these peculiar bodies ; but we are dis- 
posed to consider them casts of a pair of cranial cavities rather 
than teeth. That they are not teeth seems to be clearly indi- 
cated by the entire absence of enamel covering, as pointed out 
by Count Mtinster. Dr. Geinitz has also incorrectly classified 
this fish with the Cestracionts ; but, by the observations made 
in a former paper, it will be seen that we agree with Professor 
Agassiz in placing Jaruissa among the Bays. 

We now, after these introductory remarks, j)roceed to rive 
a general description of the oral armature of this curious nsh, 
and, in conclusion, a special description of the several speci- 
mens obtaine>d by Mr. Duff. 

The dental apparatus otJanasaa hituminosa is very peculiar; 
it cannot, however, be distinguished generically from that of 
the so-called Climaxodtis lingucKformis^ Atthey, the Coal- 
measure representative of Mtinster's genus ; ana for a com- 
parison of the two we would refer to the previous paper on 
the subject, published in the November Number of the 
* Annals '*. 

The teeth of the fish now before us, like those of the Coal- 
measure species, are of two kinds, primary and secondary, the 
latter being petalodontoid in form. The largest of the pri- 
mary, includmg the root, are 1^ inch long and \ inch wide ; 

^ Hancock and Atthey, ^' On the G^eric Identity of CUmaxodm and 
Jan(U8aJ* In the fi^e of the restored row of teeth of the ao-called Cli^ ' 
maxodua UngucBformis illustrating the former paper^ the under row is re- 
presented as in advance of the upper, purposely to indicate its relation to 
the latter. But the specimen clearly demonstrates the fact that the upper 
row projects a little in advance of the under, as is the case in Jana$8a 
hituminosa. 

4* 
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th^ are elongated, somewhat depressed, ovate, tapering a 
little posteriorly, and have the surface divided into two well- 
marked portions — an anterior scoop-like cattiug-margin, and 
a posterior ridged cmshing-snrface or disk, with a long de- 
pressed root extending backwards (K. U. figs. 2, 4, 5). 
The scoop-like catting-mars:in is considerably more than one- 
foardi the entire leng^ of we crown ; it projects upwards and 
forwards, and is smooth and concave, with the eage nsuallj 
obtuse and arched or a little sinuous from wear, but when 
comparatively finesh is pretty r^ularly arched, and when 
quite perfect is probably denticulated, if we may jud^ from 
tne small lateral teeth. The crushing-surface or disk is elon- 
gated, the sides being nearly parallel, though tapering to a 
blunt point "behind, uie genend form resembling that of a 
lengthened shield. The surface is convex, and is covered 
with about twenty close-set transverse rid^, imbricated for- 
wards, and irregularly undulated, notched and tuberculated, 
and arched forwards at the sides. 

The scoop-like cutting-naargin and the crushing-disk we 
shall call tne upper surface, these being, in fact, the only 
exposed portions, though in reality they represent the surface 
that is usually considered the back of the tooth. The other or 
opposed surface, which in ordinary cases would be called the 
front, we shall name the under surface, because it is under- 
most as the tooth rests on the jaw. The under surface, then, 
presents a verv peculiar appearance : it is divided^into three 
sharply definea, longitudinal, flattened areas or facets ; so tlmt 
in transverse section this siae would show as half a hexagon. 
The central area, which is divided from the two lateral areas 
by a ridge or angle, is usualljr a little channelled. The back 
of the scoop-like cutting-margin is also a little flattened at the 
sides and centre^ 

The root is a depressed process, lon^tudinallv striated, 
somewhat narrower than the crown, and about half its length ; 
it originates in the under surface near to the posterior extre- 
mity, and archeMi backwards and downwards. It is con- 
sequently an extension, as it were, of the crown in a plane 
below the crushing-disk. 

When seen in profile the primary teeth are observed to 
assume a decided sigmoid curve, the anterior scoop-like cut- 
tine-margin being turned rather abruptly in one direction, 
and the posterior extremity of the crushing-disk and root in 
the other or opposite direction (fig. 4). 

The large pnmary teeth, wlu<£ hold a central position, are 
symmetrical ; the smaller lateral ones, though they a^ree in 
every other respect with the above, are more or less oblique. 
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the sides beinff unequal^ particularly the scoop-like portion, 
one side of which is more developed than the other. And the 
root likewise is turned a little to one side, especially in the 
second lateral. 

The secondary or petalodontoid teeth are not more than 
f in. long, and about the same wide ; they are depressed and 
partake otherwise of the general characters of the primary 
teeth. They are more inequilateral and oblique than the 
smaller primaries^ one side being much more arched than the 
other. The cuttmg-margin is slightly arched and denticu- 
lated, but is narrow and only a Httle concave ; the crush- 
inff-disk, too, is wider than lone, the transverse, imbricated 
ri&es being reduced to about half a dozen. 

The upper surface of all the teeth, whether primary or 
secondary, is covered with a thick layer of opaque white ena- 
mel-like matter. This has a very striking appearance, con- 
trasting as it does with the dark hue of the rest of the tooth. 
and bemg strongly defined around the margin by a thickenea 
rim, which is best seen when the tooth is turned with its face 
downwards. 

And, moreover, when the enamelled surface is a little worn, 
it becomes pitted and freckled all over with dark irregular 
points, which are sometimes elongated, particularly on the 
anterior or cutting-margin. 

There is little fifficulty in determining the manner in which 
these curious teeth are placed in, or rather on, the jaws ; for 
apparently the whole of the teeth of both jaws have been 
found lying in their original position, though the jaws them- 
selves nave entirely disappeared, they having undoubtedly 
been composed of cartilage. Having carefully examined Mr. 
Duff's sj)ecimen8, which will shortly be descnbed, and after a 
full consideration of Count MUnster's figures and descriptions, 
we can have little hesitation in giving tne following account of 
the arrangement of these rather extraordinary dental organs — 
and this notwithstanding that we are acquainted with no- 
thing exactiy like it, eitiier in fossil or recent fishes, except 
in the so-called CUmaxodus. 

First, then, the teeth are arranged in both upper and lower 
jaws (PI. n. figs. 2, 3) in precisely the same oraer. In both 
they are placed in transverse horizontal rows, across the ante- 
rior portion of the jaws, and in such a manner that never more 
than a single row m each jaw is in operation at the same time. 
Each such horizontal row is composed of seven teeth (five 
primary^ two secondary), placed lengthwise, with the cutting- 
margin m front. A large symmetrical primary tooth is situ- 
ated on the longitudinal meaian line, or exactly over the sym-^ 
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phjsis ; on each side of this central tooth are a first and a se- 
cond asymmetrical primary tooth, making up the five primaries. 
These are flanked on either hand with a single secondary or 

?italodontoid toothy completing the full complement of seven, 
hey diminish in size from the centre, the flanking petalodon- 
toid teeth being qnite small in comparison wim the large 
central primary tooth. 

The rows are placed one above the other in horizontal 
ranges^ the lower rows acting merely as mechanical supports 
to the upper row, or that which was alone employed in cutting 
and crushing the food. There are from fom: to seven such 
horizontal rows, the teeth diminishing in size downwards,* 
the lower ones having been first developed^ and in succes- 
sion bavins had their period of active operation. As they 
wear out (mat is^ as the cutting-margins become blunt, and as 
the imbricated ndges of the cuttinff-disks are obliterated or 
reduced), a new row is developed behind, and, rising up, falls 
forward, and rests upon the row last in use ; whQe at the 
same time the dentigerous membrane is pushed forward, and 
the oldest row, the lowest in the series, or that which was first 
developed, falls awav. Thus, by this double action of growth 
and decay perpetually going on, there is always an efficient 
row at the surface, able to initiate the process of alimentadon, 
sustained at a proper elevation on a firm basis. 

This constant renewal of the oral armature is nothing 
extraordinary, as it is common to all the Sharks and Rays, 
the close allies of Janassa. But that the new set of teeth 
should overlie and be supported by the old ones is indeed 
without a parallel, so far as we are acquainted with the subject 
of ichthyic dentition, with the exception of the so-called CZ/wi^m:- 
oduff lingimjxyrmis ; and that interesting Coal-measure species 
has been shown to be a true Janajssa^ m the paper previously 
quoted from the November number of the ' Annab.* The 
only instance that occurs to us in which something similar is 
found, is seen in the Greenland Shark, Squabis boreaUsy in 
which the older teeth of the lower jaw lie in front of and give 
support to the last-developed or those in use. Teeth oiPeUdodusy 
we DeUeve, have also been found lying in regular order, as if 
forming a portion of a vertical row. 

This curious pile of teeth forms a close, dense mass, increasing 
in size upwards, or as the last-developed teeth are approached — 
the smaller rows of teeth, as already stated, being below; and 
the teeth themselves are, as it were, interlocked. The central 
teeth of each horizontal row are the only ones that are placed 
exactly above each other ; the lateral teeth of the successive 
rows are arranged in quincunx ; so that they may be looked 
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upon as forming slightly diverging dia^nal lined^ having the 
central teeth as their startinff-point rlow, the first primary 
lateral teeth, or those next me centre, underlie to some ex- 
tent the under surface of the central teeth ; and the second 
primary lateral underlie in a similar manner the margins 
of the first primary, and so with the third or petalodontoid 
teeth. Thus the whole mass becomes interlocked like a piece 
of masonry ; or, if we take all the central teeth to form a ver- 
tical row, and consider in like manner the various lateral 
teeth, then it mi^ht be said that the teeth composing such 
vertical rows had their lateral margins insinuated between 
those of the adjacent rows. 

In consequence of this interlocking and close approximation, 
the back or under surface of each tooth becomes worn, ana 
the three longitudinal areas or facets, already described, become 
more strongly defined. The central area and the two lateral 
areas are in this wav affected by the three teeth that conduce 
to the support of each superincumbent tooth. That this is the 
fact is apparently demonstrated by the central area being occa- 
sionally groovea transversely, corresponding as the grooves 
do to the imbricated ridges of the crushing-disk of me sup- 
porting teeth (PL II. figs. 1 & 6). 

As a further proof that such is the fact, it may be observed 
that when the crushing-disk has bv previous use been worn 
smooth, which frequently occurs, the central facet of the cor- 
responding superincumbent tootn is likewise smooth. It is 
only when the ridges are retained that these impressions are 
observed in the upper teeth ; and, indeed, were no other evi- 
dence at hand) it is patent enoi^h that these peculiar facets 
are in part the result of wear ; tor they exhibit on their sur- 
faces the internal structure of the matter composing the tooth. 
And that the opposing crushing-disk is not equally and mutu- 
ally worn arises from the fact that it is covered with a layer of 
hard enamel-like matter. 

The existence of the transverse grooves would seem also to 
prove that while they were produced by the rubbing-motion 
of the teeth upon each other, the motion itself must have been 
very limited, or neither the grooves nor the sharp definition 
of the facets could have existed. And in this w^ we have a 
corroboration that the retention of the old, euet6 teeth is 
merely for the mechanical support that they supply to the 
upper row of teeth, upon which teeth alone devolves the func- 
tion of cutting ana crushing the food. 

The four groups of teeth obtained by Mr. Duff at Midde- 
ridge are very instructive, and, though in a more or less dis- 
turbed state, are quite sufficient to show the original disposition 
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in the mouth. One of the specimens was quite perfect when 
found ; but unfortunately an idle lad got hold of it^ after the 

auarryman had carefully laid it aside^ and in the mere lack of 
lought broke away a greaX number of the teeth. Happily, 
however^ the anterior portions of nearly the whole of them are 
still left sticking in the matrix ^ so that not only their num- 
ber can be ascertained^ but likewis<3 the exact limit of those be- 
longing to the upper and lower jaws respectively, and their 
precise arrangement thereon. 

This specimen of the buccal armature was not only complete 
when deposited, but is lying on the slab in its natural posi- 
tion ; and probably when buried the whole fish was present, 
and lajr with its back uppermost. Consequently, the mouth 
being situated beneath, as in the Sharks and Rays, the teeth 
of the overhanging upper jaw would lie in advance of those of 
the lower. Such is tne case in the specimen now before us, 
as is determined by the presence of a quantity of shagreen, 
indicating as it does the direction in wnich the body of the 
fish was deposited. There are about three inches of this sha- 
green, extending from the posterior mar^ of the mass of 
teeth, or those which belong to the under jaw. And, in fact, 
there can be little doubt that, had the slab been continued 
backwards sufficiently far, we should have had an impression of 
the whole fish, marked out by the shagreen, similar to the 
figure given by MUnster of his Dictea striata. 

The cutting or anterior margins of the teeth are downwards, 
for the most part buried in the matrix. Many of the roots 
and, to a great extent, the crushing-disks having been removed, 
as before stated, the specimen is, as it were, hollowed out, ana 

i)resents an oval, disk-like aspect, an inch and three-quarters 
ong, and an inch and a quarter wide. The broken anterior 
portions of the teeth line this cavity in almost perfect order, 
as if observed from the interior of the mouth, their external or 
anterior extremities beine turned from the observer. The 
group thus seen is dividea into two portions, an anterior and 
posterior. The teeth of the former or upper jaw have their 
laces or anterior scoop-like cutting-margins and crushing- 
disks, or as much of tnem as is left, turned downwards, and 
are closely packed together in five horizontal rows of seven 
teeth each. The central teeth of the five rows rest one upon 
the other in the median antero-posterior line, diminishing in 
size forwards and upwards as the specimen is seen. These 
five central teeth are flanked on either side by three others, 
which likewise diminish in size in front. These teeth, of 
which there are in all thirty-five, as already stated, belong to 
the upper jaw. A similar cluster of teeth belongs to the under 
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jaw, and composes the posterior half of the general batch. 
These are arranged in the same fashion as those of the upper 
jaw ; but instead of having the anterior scoop-like cuttmg- 
margins turned downwards, they are placed in the opposite 
direction, looking upwards. The antenor margins of the two 
sets of teeth meet in the transverse middle line, and are pressed 
close together, so that the entire batch is continuous, there 
being no hiatus anywhere, the mouth, in fact, being closed, 
and the teeth of the two jaws pressed together. In me under 
jaw there are likewise five horizontal rows of seven teeth 
each, though, on account of the injury the specimen has sus- 
tained, the exact number is not so easily determined as it is 
in the other jaw. 

This specimen has apparently been as complete as that 
figured by Mtinster (Beitr. Heft v. Taf. 15. figs. 10, 11) under 
the name of eT". Dicteaj and is, indeed, a very good counterpart of 
the specimen there represented; only in ours the front or scoop- 
like cutting-margins of the teeth are buried in the matrix, tne 
view of the specunen being obtained as it were from the oral 
cavity ; while Count MUnster's figure has the front of the 
teeth exposed, as they would be seen had the fish been laid 
upon its back. 

Another of Mr. DuflTs specimens (PL III. fig. 1), however, 
presents the same aspect as that of the figure just referred to, 
and is almost perfect, rising as that does in bold relief from 
the matrix, in the form of an irregularly rounded cluster, hav- 
ing the peculiar vesicular appearance seen in most of Mlinster's 
figures. This appearance is very remarkable, and at first 
sight has, as was suggested to us on showing the specimen to 
a friend, no little resemblance to a cluster of ova-capsules of 
Fusus antiquusy particularly when the teeth are a httle dis- 
turbed. 

In connexion with this cluster of teeth, a large patch of 
sha^een is beautifrilly displayed, and enables us to determine, 
in nke manner as in the former instance, which is the anterior 
margin of the specimen, the spreading of the shagreen indica- 
ting the direction of the body of the fish. 

£i this specimen, as in the first-mentioned, the teeth are di- 
visible into two sets, which have their cutting-margins opposed 
to each other across the transverse median Lne. Those of the 
anterior set belong to the upper jaw, and are closelv packed to- 
gether and interlocked in the manner previously described, in 
four transverse or horizontal rows ; the remains of a fifth row 
are distinctly visible. The arrangement is the same as in the 
first-described specimen : that is, in each row there is a cen- 
tral tooth with three lateral ones on each side, the extreme 
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flanking tooth on either hand being petalodontoid in form ; 
and the teeth composing the row next the transverse median 
line are the largest^ while those in front, or those in the lower 
supporting rows, become gradually smaller. 

The teeth of the lower jaw, or those at the posterior margin 
of the cluster, are in a comparatively disturbed state ; but the 
anterior cutting-margins are turned forward, so as to oppose 
those of the upper jaw, whose cuttin^-marrins are turned 
backwards. In the lower jaw four honzontal rows are dis- 
tinctly determinable^ while mdications of a fifth can be traced. 
On account of the disturbance of these teeth, the central large 
teeth of four rows are well displayed in fNxmle^ being turned 
over towards the right of the observer^ and lymg in regular 
order, one behind the other, so that the whole length of the 
teeth is exposed, the roots being traceable in the matrix. 
Several of the lateral teeth are scattered on either side, and 
three or four are removed to some distance to the left. 

This specimen is fortunately broken through transversely 
near the centre, in such a manner that the greater portion of 
tiie upiper or crushing-disks, with the anterior cutting-margins 
of one row of teeth and the backs or under-surfaces of another, 
are finely displayed. And thus we obtain a clear demonstra- 
tion of the arrangement of the teeth in this fine specimen, and 
at the same time a complete exposition of the characters of the 
teeth themselves. 

A third slab exhibits a dense mass of teeth of an irregularly 
roimded form, comprising numerous teeth of both jaws {rl. III. 
fig. 2). Here, agam, the shagreen shows the position in which 
the body of tne fish was deposited ; but as all the teeth have 
the anterior scoop-like cutting-margins in one direction, there 
can be no question as to which is front. The specimen rests 
on the slab with the face uppermost, much as in the last case; 
only the whole are tumea forward, and, unlike it, the teeth 
are in a much disturbed state, particularly those of the under 
jaw, which lie uppermost. These, or at least all that remain 
of them, have been pushed so far forward that they overlie 
those of the upper jaw towards the left side, leaving exposed 
the upper surface of the large central tooth and the first lateral 
of the working row of the upper jaw, which are well exhibited 
in their true position ; and the remains of a second lateral tooth 
and one or two of the petalodontoid form are seen at the ex- 
treme right. These exposed teeth of the upper jaw have their 
cruohing-disks and cutting-margins turned upwards; and their 
roots are well displayed, sinking backwards into the matrix. 
The few te^th of the under jaw already spoken of on the left 
have their under surfaces or backs exposed, the crushing-disks 
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being turned down to oppose those of the upper jaw. At the 
posterior part of the general mass several of the seeond primary 
and petalodontoid t^th lie scattered about, chiefly with the 
under surfaces uppermost. 

The remaining specimen (PI. 11. fig. 1) to be noticed, though 
consisting of only a few teeth, is very interesting, inasmuch as 
it displays in profile an entire vertical row, lying in almost 
exact order, one resting upon the other. The whole length of 
the teeth is seen, from the cutting-margin to and including 
the root, bent in a deep sigmoidal curve. The series appears 
to be of the central teeth : four lie in close contact, the back or 
under surface of one individual resting upon and fitting exactlv 
to the face or upper surface of that inmiediately below it. A 
veiT imperfect fraCTient of a fifth tooth is seen pressed to the 
unaer surface of the fourth of the series ; and in front consi- 
derable portions of two lateral primaries lie with their under 
surfaces uppermost, one of which exhibits in a remarkable 
manner the transverse grooves caused by the rubbing of the 
crushing-disk of the tooth on that supporting it. Similar 
transverse grooves can be seen on one or two other teeth of the 
series. A considerable fragment of a second primary lies near 
the centre of the row. 

The minute structure of the teeth is rather peculiar ; and 
though we have not examined it in the entire tooth, and though 
our accoimt of it must necessarily be imperfect^ as it is from 
mere fragments, yet we cannot refrain from saying something 
on the subject. 

We have stated that the upper surface (namely, the anterior 
scoop-like margin and the crushing-disk) is covered with a 
la^^er of opaque-white enamel-like matter. This coating is 
thickest over the crushing-disk, where it is of a considerable 
depth. When the tooth is quite fresh, there appears to overlie 
this a Ain film of transparent enamel. The interior is com- 
posed of a rich brown-coioured substance, which may be looked 
upon as a form of dentine^ made up ot large, branched and 
anastomosing tubes with thick walls, which, for the most part, 
run lengthwise ; their cavities are unaoubtedljr medullary chan- 
nels ; they are narrow in proportion to the thickness of the en- 
tire tube. These give ofi, almost at right angles, small, irre- 
gular, branched and anastomosing tubes, which, penetrating 
the overlving white enamel-like matter, abut near to the sur- 
face. The white matter also penetrates occasionally into the 
interior of the tooth, insinuating itself between the tubes ; but 
the central portion is usually so exceedingly dense that few 
traces of it are to be observed. On the upper or concave face 
of the cutting-margin, however, the dentinal tubes, which are 
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here small and arranged lengthwise in parallel order, lie buried 
in the white matter that in many instances permeates the en- 
tire scoop portion. 

The tubular matter, whether at the surface or in the interior, 
is composed of concentric layers; and coarse, branched tubules, 
originating in the medullary channels, penetrate their walls. 
The whole of the brown tubular matter composing the mass of 
the tooth is probably dentine, as we have just stated; or it may 
be, as stated in the paper already quoted on Climaxodus and 
Janassa^ osteodentine, the small marginal tubes only being 
dentine; but the structure of the whole appears to be the 
same. We feel eijually at a loss how to denominate the 
white matter*. It is mmutely granular, but otherwise quite 
structureless. K we are correct m designating it enamel, then 
there must be two kinds of enamel; or what is the transparent 
film seen on the surface in perfect specimens ? 

When the white coatine is worn a little, the extremities of 
the small dentinal tubes mat penetrate it are seen at the sur- 
face ; and as they wear more readily than the white matter, 
the whole surface becomes minutely pimctured. On the cut- 
ting-margin, however, the white matter is usually to some ex- 
tent minutely grooved longitudinally, in consequence of these 
superficial tubes of the dentine-like matter running parallel to 
the surface. 

The minute structure of the tooth as above described is seen 
to be essentially the same as that of the so-called Climaxodus ; 
but in the latter the brown dentinal tubular matter of the in- 
terior is not so dense, consequently the white matter pene- 
trates more extensively through the tissue. The small dentinal 
tubes abutting at the surface, too, are more branched and are 
less regular. The external white layer appears to be not so 
thick ; but it is almost always so much stained with black 
carbonaceous matter that it is not easily distinguished. In- 
deed we have only in one instance detected it without the aid 
of transmitted light ; but in section when so viewed its presence 
is usually observed. 

The sha^een (PL II. fig. 6) with which the body of this fish 
is covered is exhibited in three of the four specimens obtained 
by Mr. Duff. In one of them a considerable patch of it is very 
beautifully displayed, no disturbance whatever having takea 
place in the tubercles. They are minute, and, though pretty 
close together, they are seldom in contact, there generidly being 

* In the paper on CUmaxodua and Janassa this white coating is called 
« cement." Cm further examination^ however, we find that it has not the 
character of cement, but is merely granular, and in every respect ia 
similar to the white external layer in Jaiuisaa. 
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a space between them less than half their diameter. They are 
in the form of irregularly rounded bosses^ with the surface 
smooth and glossy, and the mar^ns sinuous and produced into 
points. Sometimes, howeyer^ tney are much elongated, and 
are frequently very irregular m shape, with the marginal pro- 
longations much produced, variously lormed, sharp or obtuse. 
Others have one margin comparatively smooth, the points 
being confined to the opposite side. Some are quite devoid of 
all such irregularities, the margins being smooth or only a 
little sinuous at one side ; these are rounder and larger than the 
others (fig. 8). Another form (fig. 7), not by any means un- 
common, is irregularly stellate, with me rays ridged and some- 
times a little bimrcated. 

From the fineness of the cutting-margin in the so-called 
CltmaxoduSy it was inferred in the former paper, so frequently 
referred to, that the food must have been composed of some son 
material. We are disposed to draw the same conclusion from 
the structure of the teeth oiJanassa bttuminosa. The scoop-like 
cutting-margin is certainly much used, for it is almost always 
greatly worn in a regular manner ; only in one instance have 
we seen it a little broken. It would be an efficient instrument 
in cutting vegetable substances, and these might afterwards 
require the aid of the crushing-disk. 

In corroboration of this view of the food, we may quote a 
passa^ from MUnster, who says, of his Byzenoa latijnnnatusy 
that " the intestine seems to have been very fiill when the 
fish died. It is more elevated than the other parts of the body. 
On some places one sees in the interior a black earthy mass 
in which small pointed bodies appear, which are like small 
pieces of shiny coal." May not this " black earthy mass " 
and " pieces of shiny coal " be carbonized vegetable matter, 
the food of the fish ? 

It is unnecessary here to dilate on the affinities of Janassa, 
as the subject is discussed in the former paper, already quoted. 
We may remark, however, that the ftill mvestigation of the 
Permian species has only the more confirmed our opinion of 
its close alliance with the Coal-measure form (the so-called 
Climaxodus linffiuBfbrmts)^ and of a certain relationship of 
both to Myltobates and ZygohcOei, 

We may also state that Janasaa is more closely related to 
PeUdodua than was at first thought ; for we now find that the 
latter genus is provided with both symmetrical and oblique 
teeth ; so that it is quite probable that they may be found to 
be arranged in much the same manner as those of Janasaa^ 
especially as the former have been found in vertical series, as 
previously stated. 
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EXPLANATION OF PLATES H. & HI. 
Plate IL 

Fig, 1. Somewhat enlarged yiew of a central Tertical row of teeth of 
Jcmas$a bitttrntnoaa^ seen in profile and exhibiting transvene 
grooves and ridges on the underside : a, under surfieu^, with 
transverse grooves, of apparently two lateral teeth ; b, a portion 
of a second latraal tooth. 

Fig, 2, Horizontal row of teeth of the same, a little enlarged : a, anterior 
Bcoop-hke cutting-margin ; by crushing-disk ; c, root ; d^ first 
lateral tooth ; e, second ditto ; /, flanking petalodontoid tooth. 

Fig, S. Diagram showing the central vertical row of teeth in profile, and 
to exphun their relationship to the jaws : a, supposed upper jaw ; 
b, supposed under jaw ; c, the teeth in use ; d, effete supporting 
teeth. 

Fig, 4. Profile view of a central tooth, somewhat enlarged : a, anterior 
scoop-like cutting-margin ; 6, crushing-disk ; c, root. 

Fig, 6, View of underside of central tooth : a, cutting-margin ; 6. central 
area or facet^ exhibiting transverse grooves ; c c, lateral &cets ; 
df root. 

Fia, 6. Shagreen, tubercles much enlarged, in their natural order. 

lUf, 7. Three stellate tubercles of the same. 

F\g, 8. Two smooth tubercles. 

Plate nL 

Fig. 1. A group of teeth, a little over the natural size, of Janassa 6»^iam- 
noM, seen in front, the anterior cutting-margins being exposed : 
a^ central row of teeth of upper jaw : o, of under jaw, witn their 
sides exposed ; c, petalodontoid teetn ; d, shagreen. 

Fig, 2. Another group : a^ the upper surface of two teeth of the upper 
jaw ; b, the remams of teeth of the under jaw, with their under 
surfaces exposed ; c, scattered petalodontoid teeth, wiUi their 
undersides uppermost. 



IX. — Description of a supposed new Species of Pigeon. 
By John Gould, F.R.S. 

Genus Otidiphaps, Gould. 

Size large, equalling that of a wood-pigeon, Columba cenas ; 
hill longer than the head, straight, and plover-like ; wings 
short and round, armed with a spur at the shoulder; tail 
round and moderately long • tarsi very long for a pigeon, and 
with the toes covered with tnick plate-like ^ales ; nails some- 
what straight and pointed ; general structure adapted for the 
ground ratner than for trees or for flight. 

Otidiphaps nobilisj Gould. 

Bill red or fleshy red, particularly on its basal portion ; round 
the eye a bare space, which appears to have been of the same 
colour; crown of the head ana occipital crest black, with steel- 
blue reflections ; back of the neck resplendent glaucous green ; 
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breast and under snrface purple ; back and wings rich chestnut^ 
with violet reflections when viewed in certain lights, and passing 
into ^Iden bronze at the nape ; ramp and upper tail-coverts rich 
purpush blue ; tail blackish green ; legs yellow or reddish yellow. 

Total length 16 inches : bill 1 J, wing 7, tail 6t, tarsi 2|. 

I obtained this fine bird of Mr. James Gardner of Holbom, 
who could not inform me of the precise locality in which it was 
collected ; but as it was accompanied by Paradisea papuanay 
EptmcuJius maximusy many specimens or Semioptera WaUaceij 
and Pitta maxima^ it was probably procured on some one 
of the islands of the Eastern Archipelago or in New Guinea. 
Although the bill is not toothed, this species appears to be 
allied to Didunculus. 



MISCELLANEOUS. 

Deep'Ua EesearcTies, 

To the Editors of the Annals and Magazine of Natural History. 

Gektlemew, — ^You will oblige me, and at the same time, I be- 
lieve, further the interests of scieiitific truth, by ingerting the foUow- 
ing observations in the ' Annals.' 

In a note which appeared in ^ Nature/ of Dec. 16th, p. 192, 
Mr. Gwyn Je£&ey8 makes known his views on the " Food of Oceanic 
Animals" in these words : — 

** The receipt of an interesting paper by Prof. Dickie, entitled 
** Notes on range in depth of marine Alg©," lately published by the 
Botanical Society of Edinburgh, induces me to call the attention of 
physiologists to the &^t that plant-life appears to be absent in the 
ocecm, with the exception of a comparatively narrow firinge (known 
as the littoral and laminarian zones) which girds the coasts, and 
of the " Sargasso " tract in the Gulf of Mexico. 

" During the recent exploration, in H.M.S. * Porcupine,' of part 
of the North Atlantic, / C4)uld not detect the slightest trace of any 
vegetable organism at a greater depth than fifteen fathoms. Animal 
organisms of all hinds and sizes, living and dead, were everywhere 
abundant, from the surface to the hotUm ; and it might at &ni be 
supposed that such constituted the only food of the oceanic animals 
which were observed, some of them being zoophagons, others sarco- 
phagous, none phytophagous. But inasmuch as all animals are said 
to exhale carbonic add gas, and on their death the same gas is 
given out by their decomposition, whence do oceanic animalfl get 
that supply of carbon which terrestrial and littoral or shallow-water 
animals derive, directly or indirectly, &om plants ? Can any class 
of marine animals assimilate the carbon contained in the sea, as 
plants assimilate the carbon contained in the air ? 

" Not being a physiologist, I will not presume to offer an opinion ; 
but the suggestions or questions which I have ventured to submit 
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may perhaps be worth consideratioD. At all erents the usual 
theory, that all animals ultimately depend for their nourishment on 
vegetable life, seems not to be applicable to the main ocean, and 
consequently not to one-half of the earth's surface. 

" J. GwTK Jeffreys." 

It is quite unnecessary for me to criticise the remarkable opinions 
here offered regarding &e Sargasso tract, the chemistry of decom- 
posing animal matter in the ocean, and the relative proportions of 
land and water on the globe. It will be seen that they are unique. 
But as Mr. Jefireys has entered the lists as an authority on deep-sea 
lore, and now claims as his own the discovery that plant-life ia 
absent in the deeper regions of the ocean, and the refutation of the 
theory (as applied to th^ inhabitants of the sea) that *' all animala 
ultimately depend for their nourishment on vegetable life," I must 
be excused if I endeavour to show that he has either forgotten what, 
at a not very remote period, he professed to have read of my wri- 
tings on these subjects, or that, not having forgotten them, he has 
nevertheless found it expedient, for some unaccountable reason, to 
repudiate them, and with them his own published estimate regard- 
ing their accuracy. 

The absence of all living vegetation, even of the lowest types, in 
the deeper abysses of the ocean, and the vital process whereby the 
nutrition of the lowest animal forms is secured in failure of any- 
thing like a rudimentary digestive apparatus, such as is to be found 
in the higher orders of Rhizopods, was dwelt on by me in my ' Notes 
on the presence of Animal Infe at great depths in the Ocean,' pub- 
lished in Nov. 1860, p. 27, — ^in my * North- Atlantic Sea-bed,' pub- 
lished in 1862, pj). 130-132, — ^in a note which appeared in the * An- 
nals & Mag. Nat. Hist.' for Aug. 1863, p. 166, — and in two papers 
contributed by me to the 'Mon^y Journal of Microscopical Science,' 
for Jan. 1869, pp. 39-40, and April of the same year, pp. 231-233. 
Beference to these publications will therefore show that Mr. Jef- 
fireys's statements are, to say the least of them, somewhat behind 
the times. 

But to prove that Mr. Jefireys cannot justly plead ignorance as 
to what had been previously published by me on the subject, I invite 
attention to two extracts firom his ** Beports on Dredgings,'' con- 
tained in the < Annals ' of the respective dates given below. 

* Annals,' Not. 1866, p. 387. ' Annals,' Oct. 1868, p. 305. 

** Dr. Wallioh, in his admirable and ** Coooospheres and free Foramini- 

'* philoflophioal treatise with which all *' fera coyer the bed of the AUantio at 
** marine zoologists and geologists are, " enormous depths. The occurrence, 
*< or ought to be, fiuniliar, beliered that " therefore, of such organisms on the 
"certain starfishes" &c. &o. *'A8 to "floor of the ocean at great depths 
** the accuracy ofkU staUmmiSy no tea- " does not prove that they ever lived 
" tonable doubt can be entertained" " there. / should rather lie inclined to 

'* believe that they dropped to the 
"bottom when dead or after having 
*^ pasted through the stomache of other 
"animal* which had fed on themV 
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It IB UMlispittat)l6y therefore, 6hat Mr. Jeiftreys had studied my 
writingB, and that the opinion entertained of l^m bj him in 1866 
was revoked in fayoor of that expressed by him in 1868; whilst t^at 
expressed in 1868 has again in its tnm been superseded by the very 
poflitiYe oontradietion it reeeives in his note in * Nature ' publiAed 
a fortnight ago ! 

It is likewise deserving of special notice tiiat Dr. Carpenter, who 
mi^t be sa^^Msed to have made himself acquainted with the whole 
past Hteratore of the sid)ject, should, at p. 181 of the official copy of 
his ' Pteliminary Report <m Dtedging lor 1868,' have thought it 
expedient to Mngle out from these two motst conflicting statements 
tbat which was ofiBBred by Mr. Jeffireys in 1868 (see above), as evi- 
denee tiwt ** Dr^ W(dlukU jugt daims had not by any means com» 
mainded the wnivereal assent of naturalists *' — an assent to wfaidi, if 
JQflt, as it has now been most dearly proved that thev were and are, 
those oondnmoBf were long ago entitled* 

With regard to Mr. Jef&eys's division of oeeanic animals into 
'^soophagons*' aad ''sarc<^[^iagon8," I have nothing to urge beyond 
ay avowed inability to discern any valid physi(4ogicai dif^nce be- 
tweem those that are zo(^>hagou8 and those that are sarcophagous. 
It rests with Mr. Jeffreys to explain on what grounds he has felt 
justified in declaring so emphatically that **none*^ of the animals 
**of aU kinds and siaes^ everywhere (Aundant from the surface to the 
boitomy^ observed by him in his exploration of the North Atlantic, 
were ph3rtophagous. 

It (mly remains Ibr me to add that for years I stood alone 
in main training, in opposition to the opinion of Ehrenberg and his 
followers, that all ple^t-life becomes extinct at depths exceeding 400 
or 500 fatiioms, and that the nutrition of the Foraminifera and some 
other orders of oceanic Bhizopods is ^fected by a special vital func- 
tion, whereby they are enabled to eliminate, from the medium in 
whidi tfaey Hve, tibe elementary ingredients which enter into the for- 
mation of their body- and sheil-substances. The facts and reasoning 
on which my observations were based will be found in the various 
pmblished papers dc. already referred to. 

I remain, Gentlemen, 

Yoors very fkitiifully, 

G, C. Waluch. 



Deeemher 

On the Specific Distinctness of Anodonta anatina. 
To the EditorB of the Annals and Magazine of Natural History. 

Gentlemut, — ^There has been, and, I believe, still is, a diversity 
of opinion as to whether ^nocfonto anatina is a distinct species or only 
a variety of Anodonta cygnoa, I have, since I commenced the study 
of conchology, inclined to the former view ; and I think I am now 
able to bring forward evidence in favour of it which has not been 
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adduced before. It has been maintained that ihese animalB are 
yarietieB because no difference is to be found in their soft parts, 
excepting as regards the general shape, which corresponds to that 
of the shell. But I have observed, in AnodarUa anatinay that the 
branchial opening is not only comparatively, but actually^ mmh 
larger and fringed with much more delicate and numerous tenta- 
cles than in AnodarUa oygnea. 

There also seem to be conflicting ideas as to the direction in whidi 
the respiratory current proceeds, some contending that it invari- 
ably enters through the branchial orifice, and makes its exit through 
the anal one, oti^ers that it may proceed either in this or the 
reverse direction. I have taken some pains in investigating this 
subject, and have repeatedly tried experiments with the animals to 
find out the &cts of the case ; and the conclusion I have arrived at 
b, that, under ordinary circumstances, the current enters through 
the branchial opening, and issues through the anal one only. It 
may, however, in addition, enter at the anterior end or any inter- 
mediate point; but it never issues from any place other than the 
anal opening, excepting under peculiar circumstances, which I wiU 
presently mention, and then it is spasmodically. The ordinary 
position in which the animal is found is with the posterior end 
projecting from the mud which forms the sides and bottom of its 
habitat, tiie rest being imbedded in it. In this case, the direction 
of the current is the normal one ; but should the animal choose to 
repose wholly uncovered by the mud, as not unfr^uently happens, 
it then will separate the edges of the mantle from one another at 
some point, and through this the water flows also into it. Should, 
however, ike branchial oriflce from any cause become covered by 
sand or mud and the anal one remain fr^ee, it will then draw water in 
through the anal opening and expel it through the branchial one, 
causing the sand or mud to be blown away with very great violence, 
after which the normal state of affairs is resumed. This action is 
purely mechanical, the animal relaxing the adductor muscles, the 
valves gape, the opening, however, which would otherwise have 
been formed remaining closed by the thickened edges of the mantle 
being kept in contact; this causes the water to enter the anal orifice; 
then the valves are suddenly dosed, and the water ejected through 
the branchial opening, the whole action being, in fact, exactly that 
of a pair of bellows. If both orifices are covered and there is 
water between the valves, they are brought together, and the bran- 
chial one fr'eed, the anal one afterwards bemg uncovered by the 
ordinary action of the current. Any other point on the tree mar- 
gin of the shell may be uncovered in a similar manner. These 
facts I have tested by many trials, both with the Anodons and the 
Unios. 

I remain, yours truly, 

R. M. Llotd. 
6 Wetton Aoad, Handsworth, Birmingham, 
Deo. 9th, 1869. 
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On the Struchire and mode of Growth of the Sedlee of Fishes. 
By Dr. Salbst. 

The author has made some investigations upon the structure of 
the skin in fishes which must lead to great modifications in our ideas, 
especiallj of the construction and growth of the scales. 

Fishes are generally sticky to the touch — a phenomenon which 
H. L. Agasmi ascribed to a mucosity secreted by peculiar glands. 
Leydig, however, showed that no mucus-gland exists at the surfSoce 
of a fish. The so-called mucosity is, in fact, only the most super- 
ficial layer of the epidermis. In tlie terrestrial Yertebrata the most 
suporficnal layers of the epidermis become hardened to form the 
stratum eomeum which 8(^es off at the surface. In fishes the 
superficial cells of the epidermis, instead of hardening, absorb water, 
become softer and softer, and constitutfi the mucous covering of the 
BuifjEuse, which is easily removed. The corium, placed immediately 
beneath the epidermis, is formed essentially of two crossed systems 
of connective bundles. It contains numerous pouches, in each of 
which a scale is lodged. 

It is well known tiiat the ctenoid and cycloid scales present 
munerouB concentric struB, which M. Agassiz interpreted as the 
margins of superposed layers forming the scale. This opinion, 
which is still generally accepted, is, however, quite erroneous, as 
has been clearly shown by Dr. Salbey by means of vertical sections. 
The strisB are due to a series of irregular crests, which all belong to 
the superficial layer of the scale. The deeper and much thicker 
layer is formed by a series of superposed lamellse of two substances. 
The thickest lamellas are colourless and brilliant ; the thinner ones 
are yeUowish and but slightly transparent ; the former are calca- 
reous, the latter are composed of a sort of cement destitute of lime- 
salts. The calcareous lamellsB being generally thicker in old indi- 
viduals than in the young, it is probable that their increase in 
thickness is caused by a gradual incrustation of the interposed layers 
of cement. The growth of the scale is explained by the fact, that 
a deposit of calcareous salts is formed periocdcally in the part of the 
corium which is directly applied against the lower surface of the 
scale. This incrusted layer becomes for a time the lowest lamina 
of the scale. Then a layer of cement is deposited between this cal- 
careous lamina and the corium : this alternate formation of calcare- 
dus and non-calcareous layers is repeated a great many times. 

besides the concentric Hues, the scales present stria which radi- 
ate tr(Ah the centre to the periphery. These are the " longitudinal 
canals " of Mandl, the *' fan-like furrows " of M. Agassiz, and the 
** sutures " of M. Peters. The name proposed by M. Agassiz (sit- 
Ions en SventaU) is perhaps the best, inasmuch as the strie certainly 
correspond to mnrows of the surfeuie. But &om the bottom of these 
ftirrows true partitions of unincrusted cement start, which traverse 
the whole thickness of the scale and divide it into a certain number 
of segments. By their partial incrustation these rays of cement 
may assist in the widening of the scale. At the centre of the system 

5« 
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of concentric lines of the surface of the scale there is a region of 
peculiar appearance, which M. Agassiz designates the " centre of 
growth," and Mandl the " focus,'* by which he understands " focus 
of ntrtrition.'' M. Agassiz regards this region as the oldest portion 
of the scale, the layers of whioh hare been worn away. As regards 
the first point, that of age, he is undoubtedly righft ; as regards liie 
second, this is not the case. If the asperities are less prominent in 
this part of the scale, it is because they date from a penod when 
the fish was smaller.— -/itrAw fur Anat. Phy^. und trnsi. Medizin^ 
1868, p. 729 ; BiM. Univ. NoYemb^ 15, 1809 : BuU. Set. pp. 276^ 
278. 

On the Anatomy of the Aloyonaria. 
By MM. G. PouoHET and A. My^vrb. 

The anatomioel systems of most of the inferior animals have not 
even yet been dearly determined* The existence of distinct mii»- 
eular elements in particolari long admitted upon the testimony of 
the movements which one sees executed by the animals, has <hi1j 
been demonstrated quite recently in the AeUnice by M. Schwalbe, Ajb 
to the Aloyonaria, M. C. G^ntii has indeed described the muscle of 
SoUnogorgia tubtdosa ; but his description is very incomplete, and 
even it does not stand in any relation to what we have been Me 
to make out of the musdes of two othef Aloyonaria) Alcyonium 
digitatum and A. palmatum. 

The musonlar elements are pale fibres, soft during life, about 0-002 
millim. in diameter when they are at the maximum of oontraction, 
but usually much more slend^. They are finely granular, without 
nuclei, and have distinct outlines, lliey may easily be isolated, at 
least in part of their length, which is variable^ These muscular 
fibres are, by their appearance and size, very like those of tiie 
Nemertea. These fibres, in the Aloyonaria, are arranged sometimes 
in sheets, and sometimes in dicker or thinner bundles, which form 
iarue muscles, having sometimes very definite insertions, and needing 
to be described and named as so many primary organs. 

1st. Longitudinal Muscles. — ^They are eight in number, and oone^ 
spend to each of the mesenteroid laminsB, which they themselves 
assist to form. They extend from the peristome far into the coonen- 
chyma {sareoiome of M. Lacaze-Duthiers), whidi we find still 
very distinct upon the walls of the wide canal, wldoh forms a con- 
tinuatibn of tlie bodies of the polypes {grosssrs Saft-Kandk of 
Koiliker). 

2nd. This canal presents throughout, beneath the epithelium 
which lines it, a layer of drcular or transverse fibres, oovoing and 
crossing at right angles the fibres of the longitudinal musdes lying 
against the substance of the cosnenchyma. These fibres, retaining 
their direction, give form to the mesenteroid laminss; and they 
are to be found still, under the same conditions, even on the wall 
of the perigastric cavities. 

3rd. Sphincter. — This musde occupies the peristoma. It is formed 



Digitized by 



Google 



Miscellaneous. 69 

of eight portions^ each nearly of a square form and corresponding to 
the base of a tentacle ; the eight parts.are separated by raphes, which 
are only the lines of insertion of the mesenteroid laminie upon the 
peristome. 

4th. Tentacular musdes, — ^Each partition separating the peri- 
gastric cavities gives origin above to two distinct muscles, which rise 
to the right and left into the two tentacles bordering upon the parti- 
tion. Each tentacle thus receives two tentacular muscles, coming 
from the two septa bounding the perigastric cavity to which the 
tentacle corresponds. They ascend to the summit of the organ, ap- 
proaching each other at a very acute angle. 

5th. IniertentaciUar vnusde. — ^In the angle formed by two neigh- 
bouring tentades, we may clearly distinguish a muscular bundle 
which marks that angle and ascends on each side upon the borders 
of the two tentacles for nearly half their length. 

These numerous muscles are inserted ever3rwhere upon the funda- 
mental substance oi the animal, and in most cases are applied 
against it. This substance limits externally the body of each polype. 
It emits thin expansions, which serve above as a solid framework to ' 
the mesenteroid laminae, bound the perigastric cavities, and are 
connected internally with another equally delicate lamina supporting 
the walls of the stomachal cavity. Externally this substance, 
whether upon the body of the polypes or between them, is nowhere 
covered with epithelium. It therefore remains in contact with the 
surrounding medium (like the bony tissue of the dermal plates of 
certain fishes). It folio wb from tlus, at least in this state of deve- 
lopment of the Alcyonarian, that the fundamental substance does not 
correspond to the definition recently given of the so-called conjunct 
live tissues, which have been said to be " every tissue, with .the ex- 
ception of nerves or muscles, occurring between the external epi- 
thelial layer and the internal epithelial layer." This fundamental 
substance, both in the walls of the body of the polype and in the 
mass of the cosnenchyma, is everywhere identicaL 

It is fibrous in some places, and excavated by cavities of several 
kinds; and it is always in the midst of it, in places where it is perfectly 
homogeneous, that the spicules appear and become developed. Each 
polype is therefore in intimate relation of structure with the 
eosnenchyma by its constituent tissues. But the identity does not 
stop there, and we find it even in the tissues belonging to the group 
of products. 

Throughout their length the wide canals are lined with the same 
▼ibratile epithelium, which is continued into the perigastric cavities, 
the tentacles, and the pinnules (A> digitatum). It is formed of 
spherical or slightly polyhedral cells of small dimensions. Those of 
the surface bear extremely delicate vibratile dliiei, which appear to 
be but few upon each cell, and exhibit imperfectly rhythmical 
movements. The body of the cells appears to be formed of granula- 
tions enclosed in a hyaline substance. No nucleus is to be dis- 
tinguished. 

On the other hand, the epithelium which clothes the soiface of 
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the tentacles turned towards the month is not yibratile. It pre- 
sents from place to place little projecting organs, about 0*025 millim. 
in length; sharp-pointed, slightly recurved, and endowed with no 
movement. Besides, this epithelium contains nematoeysts, whilst 
there are none in the epithelium of the wide canals. But, on the 
other hand, their presence approximates the epithelium of the ten- 
tacles to the tissue which fills (but does not line, as has been stated) 
the small nutritive canals (kleine Saft-KanaU of Kolliker). These 
canals are entirely filled up by a granular substance individualized 
here and there into cells. These cells are irregular, polyhedral by 
reciprocal pressure, accumulated in the canals. They are mwe 
finely granular and more transparent than those of the vibratile 
epithelium, and have a small nucleus of a rose-colour, with ill-defined 
although very distinct contours. We find among these ceUs (and 
consequently in the heart of the coenenchyma) nematocysts exactly 
like those of the epitheliuro of the tentacles. 

This peculiarity, in conjunction with the extension of the funda- 
mental substance of the coenenchyma into the polypes, and the ex- 
tension of the muscles of the polypes into the heart of the coenen- 
chyma, establishes between them such an analogy of structure that 
it is not possible, in general anatomy, to distinguish them, or to find 
other them morphological differences between these parts. — Comptes 
Eendus, Nov. 22, 1869, tome Lrix. pp. 1097-1099. 

Observations an the Nosed Glands of Birds. By M. Jobebt. 

The secretory apparatus which occupies the greater part of the 
frontal region in birds, and which opens into the nasal fossae, is 
more complex than has been supposed. It consists of two pairs of 
glands, closely applied to each other, but organically very distinct, 
and each having a distinct secretory duct : these two ducts run at 
first side by side ; but in the nasal fossae their course becomes very 
different, and their orifices are very wide apart. The author de- 
scribes the structure of these glands and their anatomical relations. 
— Conyptes Eendus, November 15, 1869, tome Ixix. p. 1016. 

On Remains of the Beaver in New Jersey. 
By Mason C. Wbld. 

I take the occasion of the recent discovery of a very interesting 
and novel fact to me to communicate with you. It is the finding of 
a genuine beaver-meadow on the very top and near the brink of the 
Palisades. The edge of the meadow is about 175 paces from the 
" steep rocks," which are, I suppose, about 600 feet above the tide- 
water in the Hudson river, and which rises so abruptly that a stone 
may in some places be thrown from the top into the water. 

Stumps gnawed off by beavers were found by workmen getting 
out Bwamp-muck on the land of Mr. Charles Nordhoff, and in the 
rear of his residence. The trench in which they were found (6 or 
7 feet below the surface) is about 10 feet deep ; and though it was 
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in the midst of the fieyereet drought we had had for many years, 
water soon flowed into it. An eight-foot well on the place has con- 
tained a constant supply of water. An excavation made for a fish- 
pond, within ten rods of the steep rocks, filled up with water to the 
depth of two or three feet, without receiving a gill firom rains or from 
the sur&ce. Wells, springs, and brooks along the western slope and 
in the valley have gone dry in great numbers, while here and else- 
where along the top of the Palisades there Ims been an abundant 
•apply. The beavers must have had permanent water. The size of 
the meadow is not more than four or five acres; the depth of the 
peat variable and uncertain ; the bottom of the basin, where ex- 
posed, consists of a fine sandy hard-pan, with some small boulders 
and masses of trap ; and the trap-rock in place is occasionally denuded. 
To appearance there is an abundance of water along this whole 
range, -v^ch cannot be accounted for by the rainfall ; and yet it is iso- 
lated by miles of intervening hills and valleys from equally high land. 
Permanent springs, little influenced by the season or by abundance 
or dearth of rain, are not rare on the western slope of tiie Palisades, 
and they are found on some of the highest points ; one quite noted 
one is near Grum's Rock, the highest point. — SUUman's American 
Jownaly November 1869. 

Note on the Beepiratum of the NympTux of the libellulffi. 
By M. OnsTALET. 

The author gives a very detailed description of all the parts of the 
tracheal system of these animals, and indicates the mode of termina- 
tion of the aeriferous tubes in the branchial lameUsB with which 
the walls of the rectum are fumished. In these respiratory appen- 
dages the trachese form a multitude of capillary tubes arranged in 
loops, a mode of termination which has not previously been no- 
ticed. — Connptes JRendua, November 15, 1869, tome Ixix. p. 1016. 

T7u late Professor Michael Sabs, of ChrMania. 

This eminent zoologist died on the 22nd of October last; and his 
loss will be much felt by all naturalists who have benefited, as I 
have done, by his long, laborious, and conscientious investigation of 
the invertebrate &una of the Norwegian seas. 

He was bom on the dOth of August 1805, at Bergen, where his 
father was a shipowner. After fimshing his academical studies at 
Christiania, and evincing at an early age his predilection for 
natural science, he entered into priest's orders, and in 1830 be- 
came pastor at Kinn, in the diocese of Bergen. Ten years after- 
wards he had charge of the parish of Manger in the same diocese. 
As both these parishes were on the sea-coast, Sars had constant 
opportunitiee of pursuing his zoological researches. In 1829 he 
published his first essay, entitled 'Bidrag til Soedyrenes Natur- 
historic,' and in 1846 the first part of his celebrated work * Fauna 
littoralis Norvegise.' In 1854 he was appointed Professor Extra- 
ordinarius of Zoology at the University of Christiania, a position 
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which he filled op to the time of his lamented death with great 
hononr to his coantrv, and to the satisfoction of the whole world of 
soienoe. His celebntr as a zoologist, as well as a pakeontologist, wss 
fully recognized by all naturalistB and geologists, and he was elected 
a member of several foreign scientific societies. Onr own distinguished 
oonntryman, the late Edward Forbes, indiyidoally showed his ^>- 
preoiation of Sars's labours in eloqaent pages {W and 67) of his own 
poathHrnons work, * The Natural History of the European Seas/ 
when he said, <<More complete kut more valnable zoologicid researches 
than those of 8ars have rarely been oontribated to the scienoe of 
Natural Histoiy; and the success with which he has prosecuted in- 
vestigati(His claiming not only a high systematic value, but also a 
deep physicdogical import, is a wonderfol evidence of the abundance 
of intellectucd resources which genius can develope, however se- 
cluded and wherever its lot be oast ;" and he added that the name 
of this Norwegian priest, ^* who reaped reputation when seeking no 
more than knowledge, funiHar to every naturalist in Europe and 
America, in Asia, and at the Antipodes — for there are great natura- 
lists settled far in the south, and many in the fiur east — ^is a sufficient 
proof that able work Inings the rewards of api^use and venera- 
tion, even when they be unasked for.^ By the observatk>ns of ^ea% 
on the development of the Medusae he greatly advanced our know- 
ledge of that remarkable physiological phenomenon known as the 
alternation of generations, which Chamisso had first indicated in 
the SalpsB. His last publication, ' M^moire pour servir k la oon- 
naissanoe des Crinoides vivants,' excited especial interest, by show- 
ing that a race of animals, supposed to have been eictinct for a period 
so long as only to be measureid by the duration of several past geolo- 
gical epochs, occurred in a living state in the abysses of the Norwe- 
gian seas. This discovery mainly induced the recent exploration of 
our own seas at great depths, which has produced such wonderful 
results; and the living (Mnoid, or '< stone Hly" {Bhizocrinus Lofo- 
iensis), has now been ascertained to inhabit many parts of the 
Atlantic from the Lofibden Isles to the Qulf of Mexico. The published 
works of Sars are seventy-four, and they are not less sound and 
valuable than numerous. One of his sons, Br. Geoi^ Ossian Sars, 
inherits the zoological inclinations and talent of the late Professor, 
and is second to none in iho knowledge of the Sessile-eyed Crus- 
tacea. 

It is exceedingly to be regretted that, in spite of the most rigid 
economy, the large family of Professor Sars is left in very im- 
poverished circumstances, six of his children being wholly unpro- 
vided for. May I hope that naturalists and lovers of science will 
assist me in making a subscription for the temporary relief of this 
distressed family, and that they will by such tribute to his memory 
express their admiration of lus career and services? I shall be 
very glad to receive any contributions. 



J. GwYN Jeffrets. 



25 Devonshire Place, Portland Place, London, 
21 December, 16d9. 
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X. — Note on the Sporiges Grayella, Osculina, and Cliona. 
By H. X Carter, F.R.S. &c. 

At the suggestion of my kind friend Dr. J. E. Gray I haye 
examined Schmidt's Osculina polysUymeUa and some living 
species of Cliona, for the purpose of ascertaining how far 
these sponges were allied to OrayeUa cyaihophora (which I 
described and figured in the * Aimals,' ser. 4. vol. iv. p. 189, 
Sept 1869), with the following results. 

And first as regards Osculina polystomella (Schmidt's 
* Spon^ from Algiers,' 1868, second Suppl. to * Sponges of the 
A^atic Sea,' 1862, pi. 1. figs, 1-13), it must be premised that 
this spon^ was examined by the able author after preserva- 
tion in spirit, and that Lacaze-Duthiers, who contributed the 
specimen, furnished also figs. 1-8 of the illustrations. 

At first sight of the plate, one is inclined to say that this 
sponge is closely allied to Grayella, except that fig. 1, which 
is stated to represent its natural size, far exceeds Ghraydla 
^aihcphora in the dimensions of its papillary elevations. 
Lacaze-Duthiers's fig. 2 would represent the mammilliform 
vent, and figs. 3-7 the papilliform sieve-like orifices of the 
inhalant, area, together with (fig. 8) their sarcodal columns 
and projecting spicules, in both Grayella and Osculina, But 
when we come to Schmidt's description, then also comes a 
discrepancy, viz. that all these papilliform figures are stated 
to be excurrent orifices ; and the only example of an incurrent 
or inhalant set is that in Schmidt's fig. 11, where a few little 
apertures are situated on one side of the disk of a papilla 
marginated, but apparently unfringed, from contraction at or 
after death. 

It seems very probable to me, after the examination of 
Cliona northurrArica, Hancock, which I have just made (for 
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this is the living species that I have had under observation), 
that Lacaze-Duthiers's figures (viz. 1-8, which are the prin- 
cipal illustrations to Schmidt^s description) were made during 
life, and that Schmidt's own (viz. 9-13 inclusive) have the 
contracted forms presented to Schmidt in th^ preserved speci- 
men. 

Although Schmidt's section of the two papilke (fig. 12), re- 

Cjsenting the sarcodal columns in connexion respectively with 
ge canals below them, while the latter, again, are stated to 
open on the surface by several little orifices between the co- 
Imnns (that is to say, sieve-like), is exactly like the structure 
of the papilliform inhalant area of Qrayella (see my figures, 
I.e.) J yet m fig. 11 Schmidt represents an osculum, or large 
excretory orifice, in the centre of the marginated disk of a 
papilla, in addition to the sieve-like group of little pores dose 
to the margin. If Schmidt be right in considering this an 
osculum and the group of smaller apertures " inhalant pores," 
then we must infer that the osculum is in connexion with its 
own excretory canal, and that the ^res have their own inha- 
lant canals or canal beside it, in which case this is an instance 
of the combination in one papilla of both organs, viz. the ex- 
current and incurrent system of canals respectively — a possible 
combination which I do not deny, but of which I have seen 
no example either in OrayeUa or Cliona. 

I say "if right," because Schmidt's observations having 
been made on a preserved specimen, his distinction of excur- 
rent and incurrent apertures must be made from resemblances, 
as, I think, is stated in his description. 

Now, if Lacaze-Duthiers's fig. 8, representing a mammilli- 
form eminence terminated by a single large orifice, be viewed 
as an excurrent organ, and the fhnged papilks respectively 
with their sieve-like orifices as inhalant aresB, then the analog 
between OrayeUa and Oscultna becomes very strongs But in 
Schmidt's description, as before stated, they are all alike re- 
garded as excretory ; there is no paxt illustrative of the ^reat 
inhalant system but the little^ insignificant ^oup of orifices 
placed on one side of the disk of a papilla otherwise devoted 
to the excretory system, as above mentioned. 

My impression of such orifices is that, for the most part, 
excretory openings are large, single, and simple, and that it 
is the oral ones which are tentaculated^ fringed, or otherwise 
ornamented with usefrd appiendages. In Actinia and Hydra^ 
where there is but one orifice for both purposes, it is oma* 
mented; but certainly in the Polyzoa and Ascidise, where 
there are two, it is the oral, and not the anal, orifice which is 
thus complicated. Hence, from analogy, I should be inclined 
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to think that the fimbriated papillas of Osculina were the in- 
halanty and the less omamentea curticonical ones, with large 
single apertures respectively, the excretory organs. So, " at 
first sight of the plate," as above stated, UrayeUa and Oacu- 
Una appeared to me to be very closely allied. 

Let us now see how far the study of Cliona in a living state 
assists us through these difficulties. 

On the 6di December, 1869, after a storm, I picked up on 
the beach at this place (Budleigh-Salterton, Devon) a speci- 
men of Larrdnaria^ in the inner and vaulted portion of wnose 
conical bunch of roots was fixed a small oyster-shell permeated 
by a species of Cliona^ which subseqnient examination proved 
to be that so faithftdly described and figured by Mr. Albany 
Hancock as Cliona northumbricGy in the * Annals,' ser. 3. 
vol. xix. p, 237, d1. 7. fig. 1, April 1867. 

The shell in which the specimen was situated, having been 
released irom the roots of the seaweed, was immediately placed 
in sea-water (renewed daily) and examined for eight days 
successively. It was about two inches in diameter, and origi- 
nally fixed obliquely upwards among the roots of the Lami- 
nariay some small ones of which were attached to its outer or 
convex side, while the inner or concave part of the shell was 
free i&om all root-attachment and faced the hollow part of the 
coniform root-bunch. No doubt the Laminaria had been 
attached by its other roots to a rock but trusting too much to 
the surface of the otherwise unfixed oyster-shell led to its 
being torn from its site by the waves, and thus thrown upon 
the snore where I found it. 

There were twelve papillae of different sizes scattered over 
the convex part of the shell, among the attachments of 
the roots of the Laminaria (which were all cut off short for 
better observation), and the same number on the concave sur- 
face or that directed towards the hollow cone of the root- 
bunch. Six of the latter were papilliform vents presenting 
respectively a more or less elongated conical form, truncated 
at the extremity and provided with a single large circular 
aperture, circumscribed, when fully extended, by a delicate 
tnin margin. The rest of the papill89 on both sides were 
more or less expanded, or obversely conical, presenting a fim- 
briated surface radiating more or less from the centre, in which 
were irregularly scattered a few small circular orifices varying 
and less man l-600th of an inch in diameter. 

The fiinbriated surface consisted of feather-like extensions 
based on groups or bundles of pin-like spicules pointed out- 
wardly, which, issuing with the soft sponge-substance of the 
papilla, were thrown apart as the sarcoae raised itself upwards 
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out of the circular hole in the oyster-shell, and thus, opening 
flower-like to the water, disclosed at the same time those 
beautiful feather-like appendages of the circumference, together 
with the minute pores of the centre, for inhalation. 

The form of the vents, too, if anything, when fully expanded, 
tended to a trumpet-shaped opening ; but the margin of all the 
orifices, both inhalant and excurrent, was minutely serrated by 
the projection of the pointed ends of spicules ti^ or webbed 
together by transparent sarcode, in which the denser parts, 
hanging about the thrown-aside spicules of the bundle, pro- 
duct me feather-like forms mentioned. Thus tfie apparent 
fringe was not in separate portions, as figured of Osculinoj 
but m the midst of the transparent sarcode. 

The largest of the papilliform inhalant areas did not exceed 
the l-12th of an inch in diameter ; and they were all more or 
less different in shape, varying from a circle to an elongated 
ellipse. When fulfy expanded, the diameter of the h^id or 
inhalant area was always greater than that of the cylindrical 
body as it issued from the circular hole of the oyster-shell, 
and, although funnel-shaped at the commencement, became 
nearly flat when fully emanded. The body, too, was often 
inclined or bent to one side, so as to sive a drooping position 
to the head, which, in the elonrated eUiptical forms, closed by 
approximation of the sides, and in the round ones by contrac- 
tion towards the centre. 

Although, when somewhat contracted and funnel-shaped, 
the inhaLuit area presented the appearance of an osculum, on 
no occasion were the two seen m the same papilla, as in 
Schmidt's iUustration, nor was there seen any transformation 
of the inhalant into the excretoiy papilla, nor vice veredy as 
might be anticipated from a knowleoge of the internal struc- 
ture connected with these systems in spon^ generally. The 
oscula and inhalant ares respectively and mvariably continued 
the same. 

When first examined, the papill» had all withdrawn them- 
selves within the mardn of the holes in the oyster-shell, but, 
after rest, began graoually to issue, first in a conical form, 
when they appeared to be covered with minute black holes, 
which were the then bare ends of the pin-like spicules bris- 
tling in a radiating direction all over the surface of the cone. 
As, however, the sarcode ascended the spicules (and, so to 
speak, hung itself out upon them, probably for the purpose of 
aeration) the whole top fell asunder into the fimbriated form 
mentioned; while the reverse quickly took place if, under 
this state, the papillsB were touched wifli the point of a needle, 
proving the sensibility of sponges to a mecnanical stimulus. 
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No two papillssy as before stated, presented exactly the same 
form: but the genentl plan in all was that described. 

When expo^ to the direct rays of the sun, the inhalant 
areaB all contracted, while the six vents, on the contrary, ap- 
peared to be, if anyming, more expanded by the same stimulus, 
— showing, also, that sponges are sensible to light. The 
inhalant areea also contracted on motion, while the vents 
remained unaltered; so that, to observe the former in an 
expanded state^ it was necessary to subject them to as little 
motion as possible while bringing them under microscopical 
examination. In short, the vents were seen to continue 
their office while that of the inhalant are» appeared to be 
suspended. 

I could see, with the microscope, particles issue from the 
vents, but could never do so, one way or the other, from the 
apertures of the inhalant areas ; nor could I see any signs of 
an inhalant current in the latter by the addition of finely 
levigated solutions of both carmine and Indian ink, applied 
separately, such as. under similar circumstances, may always 
be seen in BjpongxUa. 

Then it should be remembered that the incarcerated Cliona 
is probably nourished by the remains of animal matter in the 
substance of the oyster-shell in which it burrows, while /&on- 
giUa and the free sponges must obtain it from the surrounding 
elanent : hence the inhalant area in the former may be much 
less active than in the latter ; and hence particles of refuse 
matter may be seen to issue from the vents in Cliona while 
the inhalant areas are closed. 

The largest holes of the vent-papill» (which only contained 
one each) were 30-800ths of an mch in diameter, and the 
largest apertures in the inhalant areas about the GOOth of an 
inch in mameter ; in short, the former were not much less than 
thirty times as large as the latter. 

I^oicules. — The smooth, nearly straight, pin-like spicules 
of Cliona northumbrica^ which are by far the largest, viz. 
73-6000th8 or l-82nd of an inch long in the interior, ciiiefly 
occupy the papilla, where, although a little less in size, they 
exist exclusively of all others and are so numerous aa to form 
the greater part of its bulk ; the largest spinous curved ftisi- 
form spicules, pointed at each end, which- chiefly occupy the 
sarcode of the interior, are about 25-6000ths inch long ; and 
the minute sinuous ones which accompanv them 3-6000th8 of 
an inch. Thus we have the spicule-formula of C. narthumbrica 
riven by Mr. Hancock {I c), saving the unimportant trifling 
oiscrepancy in measurement. 

Lastly, similar sponge-substance to that of the interior, 
which was present in retiform patches on the exterior of the 
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shell, was found to be charged exclusively with spicules 
exactly like the large ones of Qrayella^ viz. smooth, straight, 
more or less cylindrical, round at one end and pointed at the 
other, 38-6000th8 inch long, — a trifle, certainly, less in size, 
but this does not lessen the significance of the fact. 

To the retiform patches of the exterior, charged with the 
spicules just mentioned, may be added others of a similar kind 
without spicules, but composed of spherical vesicles and innu- 
merable small monociliated sponge-cells, not unlike the " am- 
puUaceous sac " and its ciliated sponge-cells described in my 
account of the " Ultimate Structure of Spongilla " (Annals, 
ser. 2. vol. xx, p. 22, pi. 1 : 1857). 

To what, then, do tiiese observations lead respecting the point 
in question ? Viz. to the conclusion that GhrayeJla cyaihopkora^ 
Oaculina polystomeUa^ and Cliona northumbrtcay if not the 
Clioniadfle generally, all belong to the same family. 

In Cliona northumbrica we have the fimbriated inhalant 
area and the single-holed papillary vent almost exactly like 
those figured of Osctdina polyatomella (L c), if we are to re- 
gard the latter as inhalant ana excurrent openings respectively; 
and as this inference is based upon observation ot an allied 
species in the living state, it seems to me more likely to be 
correct than Schmidt's interpretation, from resemblances, of the 
oflices of these parts on a dead one, however well preserved in 
spirit ; that is, that Schmidt has, by his own mistake or that 
of others, assigned tlic wrong function to the fimbriated pa- 
pillae. Surely that little group of pores placed subordinately 
by the side of an osculum in the same papilla cannot alone 
be illustrative of the great inhalant system of the beautiful 
Osculina ! 

Again, the pin-like spicules of Osculina can hardly be said 
to differ from those of the Clioniadse ; while in the fimbriated 
papillae these are arranged in a radiated direction with their 
points projecting bevond the sarcode, just as the spicules are 
m the papilla of botn Cliona northumbrica and Oraydla cya- 
thophora. Indeed there are many pin-like spicules of the 
former exactly like those of Osculina ; and the clavate one, 
also given by Schmidt in fig. 13, is merely a variety of the 
nearly straight pin-like spicule when found among the latter. 

Then, as regsids. GrayeHa, it is remarkable that the patches 
of Cliona northumbrica on the outside of the oyster-shell and 
those of the interior should almost exclusively be charged re- 
spectively with the same kind of smooth straight, and curved 
spinous spicules which characterize Grayella (Annals, L c), 
while the pin-like or larger ones, exclusively of all others, 
occupy the papillae of Cliona and project beyond the sarcode, 
as the spicules in both Orayella and Osculina, 
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Thus the presence of the sume kind of papillifonn inhalant 
and excnrrent organs^ and the same kind of spicnles, arranged 
in the same manner in these three sponees. seems to me indu- 
biti^lj to claim for them all the same mmilj. 

It might with justice be stated that the si)ecimen of OrayeUa 
which I described was also preserved in spirit, and that I also 
decided ^^ upon resemblances " the offices of the oscular and 
inhalant papillflB respectively ; and, further, it is possible that, 
in the Uvm^ slate, these pj^ilLro mi^ht have presented different 
forms ; perhaps tiie latter might have presented a fimbriated 
marginl But, be this as it may, he mxuBt be obtuse indeed 
who could not see in my illustration of OraifMa cyaihophora 
(which is as true to nature as I could make it) what I saw in 
the actual specimen, viz. which is which ^ and it is this which 
I. fancy that I can see in Lacaze-Duthiers's illustrations of 
Oaculina polysUmeUaj chiefiy through my observations on the 
living Chonaj although I acknowledge that the di^feraiees of 
the two syst^ns in O. pclystomeUa are not so unmistakably 
marked as they are in thayeUa eyathophora. 

OrayeUa cycUhophora and Oaculina j)oly8$omeUa appear to 
me to be free forms of the Clioniadse, such as the so-called 
genus Raphyriis^ ^ich is but a free form of Oliona celata. 

The piece of oyster-shell on which I have made my obser- 
vations is too free from foreign organisms, both animal and 
vegetable, for me to suspect that I have been confounding more 
thui one kind of sponge with another, as has been imputed to 
Mr. Hancock by Dr. Bowerbank (Rav Soc. Pub. 1866, ^ Mono- 
graph of Brit. Sponges,' vol. ii. p. zl6). Undoubtealy it is 
Ghana northtmbrica. so truthfrilly described and illustrated 
by Mr. Hancock in the ^ Annals ' (?. c), and under " Ptone " 
in Dr. J. E. Gray's proposed arrangement of the Spongiad« 
(Proc. Zool. Soc. Lond. Majr 9, 1867, p. 626). Undoubtedly, 
too, if the almost liquid Myxo^astres can work their way 
through hard wood to the surface, if the like delicate endophytes 
Chytridiumj Pvthiumy &c. can pierce the horn-like covenngs 
of Algae, and tne soft cell of Zygnema can dissolve its prison- 
walls for exit and conjugation, the amoeboid s^nge can burrow 
among the layers of an oyster-shell for its subsistence — views so 
ably Mt forth by Mr. Hancock (?. c.) that I am only astonished 
how Dr. Bowerbank (op. cit. p. 221) could treat such *' patient 
merit " so unworthilv. 

Almost all that 1 have stated was written in other and 
better words by one of my earliest and kindest friends and 
teachers. Dr. Grant, in 1827 (Edin. New PhiL Joum. vols. i. 
& ii.), who. at that comparatively early period in the investi- 
gation of tne nature of the Spongiadse, assigned the papillL- 
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ferons Cliona to the Zoophytes, from the form of its papillse, 
probably, rather than from their fiinctioik 

Others have since verified his observations, although not 
alto^ellier according willi his conclusions ; and my introducing 
the former again here from personal examination, must plead 
for excuse only in the special object of comparison for which 
this examination has beeoi instituted. 

I have stated that the pin-like spicules are chiefly confined 
to the papillae, where, under certam conditions, they project 
beyond the sarcode, and under others are more or less covered 
by it. They come xmder the designation of Dr. Bowefbank's 
" defensive spicules," but seem no more to merit that appella- 
tion than thorns on rose-bushes. If I might [presume to assign 
any special function to them, without infringing upon the 
illmutable uses for which every object in nature is provided, 
it would be &at their chief service is to support the deli- 
cate sarcode when spread out like branchial appendages, for 
the purpose of aeration. Of the uses of the other spicules 
with which the sarcode of Cliona northumbrica is charged, 
both extemtdly and internally, I shrink from even hazar£ng 
an opinion. 

Lastly, I have above used the expression " so-called genus 
RaphyruSy^ of whose single species, viz. Raphyrus Orij^thsiij 
this beach has afforded me several lar^ ana hving specimens 
(one of which I have at this moment m sea-water under exa- 
mination) ; and I feel boxmd to state that whenever I have 
compared it with a fine specimen of Cliona celata found at 
Exmouth by my firiend Mr. Parfitt, who kindly presented it 
to me, the result has been a corroboration of Dr. Johnston^s 
view, who regarded it as a free form of Cliona celataj and a 
complete subversion of the slender grounds on which Dr. 
Bowerbank has made it a separate genus {op. cit. voL ii. 
pp. 215, 216). The specimen of Cliona celata which I have 
mentioned presents the same kind of raised areola, more or less 
plugged with sponge-substance, over the hole of the oyster- 
sheU firom whicn it protrudes, tne same kind of cellular struc- 
ture interiorlv, and the same form and size of pin-like spicule, 
with its slight capitate variations, as the so-called Raphyrus 
Griffithsiiy which to me is but a coarse form of a sponge 
which, not having the cavities of a shell to support it, has to 
proviae itself wim a stronger architecture. 

I am not the first person, too, who has noticed Cliona 
northumbrica in this neidibourhood ^ for it is mentioned by 
my intelligent friend Mr. Parfitt in his paper on the " Marine 
and Freshwater Sponges of Devonshire," printed in the 
Trans. Dev. Assoc, for Advancement of Sc. & Lit 1868, 
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where, tinder Dr. Gray's name of " Pionej'* he states that 
Cliona northurnlyrica is not mieommonlj dredged off the south 
coast of Devon, ^^ in Bucdnum undatum and in the old valves 
of Gardium edwfc," testifying at the same time to the " excel- 
lent" description of this species, in the ^Annals,' by Mr. 
Albany Hancock. 

In my specimen, which is not much the worse for ten days' 
confinement, there are no raised areolaa of sponge-substance 
(spicules and sarcode) bordering the holes in the oyster- 
shell, as in the specimens of uliona celata and Raj^hyrua 
Grimthsii to which I have alluded ; and I think it not impro- 
bable that, although the papilla would be much contractea by 
death, stiU some of them would remain much beyond the 
holes in the oyster-shell, which^ if dissolved off, would give 
them a similarly elevated position above the other sponge- 
substance to that presentea by the papillae in Chrayetla and 
Osculina. 

Postscript, 

Since the above was written, three or four of the inhalant 
papiUau now in a semicontracted condition, on the concave 
side 01 the oyster-shell, have presented a single fannel- 
ahaped hole in the centre respectively, which, being so much 
larger than the original apertures, lea me to think that they 
must be vents ; but on placing them under the microscope, 
particles were observed to be whirled into them, apparently in 
a spiral manner, showing at once that they were not vents, 
and affording positive evidence, which had not been before 
obtained, of the inhalant function of these papillae. 

The vents are still active, and the inhalant papillae as sen- 
sitive to light as when first the Cliona was placed in con- 
finement (now thirteen days ago), which would hardly have 
been the case had the Cliona not been drawing its nourish- 
ment firom the organic matter in the oyster-shell. On the 
other hand, a living piece of Rcmhyrus Ghiffithsii (which I 
regard as a free form of Cliona celata) ^ and which was placed 
in sea-water renewed as often as that of the Cliona^ ceased, 
after three days, to show any active signs of life what- 
ever. 

The papillae which presented respectively the single fimnel- 
shaped hole in the centre were, witn the exception of the rim, 
very like Schmidt's figs. 10 & 11 of Oscuhna polystomeUa 

{I.C.). 

FinaUy, it should be noticed that the papillae in Cliona 
northumbrica ceased to present their fimbriated forms about 
the sixth day after confinement, and, showing signs of decline 
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ffenerally about the 18th, it was transferred to spirit and water 
tor preservation. 

Dec. 31, 1869. — On this day I picked up on the beach, after 
a heavy gale from the south, among other living specimens of 

rnges, two c(»npact portions, rounded off by mction among 
shingle, each about 1^ inch long, not quite so broaa^ 
and rather compressed, of a light yellow colour tinged with 
red, and presenting a single large hole at one PArt. They 
were portions of Mlichonaria swierea^ Johnston (Brit. Spong. 
p. 139, pi. 12. figs. 4-6) ; and on making a longitudinal section 
of them respectively, each displayed the interior cavi^ of a 
univalve shell, about an inch long, with the spire and colu- 
mella complete; only the whole was composed of sponge-sub- 
stance, just as much as if it had been analogously lapidified 
by fossilization. Indeed, to use a mineralogical term, the 
sponge internally was a pseudomorph of the shell it had re- 

5 laced. How the cavity of the shell had been maintained 
uring the transition can only be accounted for by the pre- 
sence of a hermit-crab {Pagurus)^ which, although still in one 
of the specimens, had quitted the other ; so that the Pagurus 
must have been in the cavity of the shell all the time Aat it 
was being replaced, particle after particle, by the sponge — a 
process, however, which might have gone on very rapidly, 
as inferred by Montagu (op. Johnston, p. 140, 1, c). 

This was not all; for each sponge had enclosed at the 
summit of the columella a little ^ureo; {corallinvs'i)^ about 
four lines long, firesh in appearance, but empty, on which were 
deposited, botn inside ana out, but chiefly Detween the costse, 
lines of spherical gemmules, of a yellow colour, and varying 
firom 4- to 8-830ths of an inch in diameter, which gemmules 
were themselves already sunk to almost half their diameter 
into the substance of the Mwrex. 

The gemmule was composed (when nearly dry, in which 
state the specimens were examined) of a minutely dimpled, 
amber-lookmg, soft, coriaceous envelope, lined by one more 
delicate, colourless, and transparent, containing a number of 
spherical cells about l-1660th of an inch in diameter — in 
snort, just like the gemmule or so-called seed-like body of 
SpongiUaj whose grouping (here exclusively roimd the little 
Mwrex) they otherwise generally resembled. 

This at once decides the question of the possibility of cer- 
tain sponges feeding on the organic matter of shell-substance, 
just as certain Fungi feed on woody tissue. And in this in- 
stance, we must regard this sponge {Haltchondria suberea)^ 
fix)m its habit, true pin-like spicule (that is, with a turban-like 
head), compact structure, minute cancelli, and small, although 
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defined, canalicular STStem, as one of Dr. J. E. Gray's family 
of Clioniadse. 

The yellow colour and dimpled appearance, respectively, 
presented by the coriaceous envelope of the gemmule is owing 
to its being composed of minute spherical cellules, about 
l-3700th of an inch in diameter, situated about the same distance 
from each other, but tmited together, in a stellate form, by 
intervening straight tubules, five or six in number, radiating 
from each cellule, similar to what is seen in the microscopic 
cell-structure of lossil Foraminifera, ex. gr. Orbitotdes ; and it 
is in the intervals between the cellules and radii tha,t the 
dimples occur. 



XI. — Beply to Mr. Frederick Smith on the Belattons between 
Wasps and Rhipiphori. By Andkew Murray, F.L.S. 

I WAS much pleased to read my friend Mr. Frederick Smith's 
commentary on my paper about Wasps and Rhipiphori in the 
last Number of the ^ Annals,' altliough I see that I have not 
succeeded in converting him to my views. There is nothing 
like the collision of opposing minus for eliciting truth ; and it 
is always pleasant to find another taking interest in a subject 
which nas excited our own, especially when it is so fairly and 
honestly handled as every subject is on which Mr. Smith ex- 
presses his opinion. 

With the help of that fairness, I do not yet despair of 
bringing him round ; and for that purpose, as well as for the 
sake of those who may have been convmced by his arguments 
or led away by the authority of his opinion on a subject on 
which he is facile princepsy I shall ask him and them again 
to weigh the difficulties which his view of the question pre- 
sents. In my last paper I was more concerned in stating my 
own observations than in controverting the opinions of others ; 
but I shall now pass in review the whole facts that we know 
on the subject, either from Mr. Smith. Mr. Stone, myself, or 
others, and enaeavour to see with whicn explanation mey best 

Mr. Smith agrees with me that the Rhipiphonts lays its 
eggs in the ce& of the wasps, and that in tne instances in 
which I saw two eggs in one cell, one of them must have been 
a Rhipiphorus ; that gives us the form of its egg and its posi- 
tion and mode of attachment in the cell (which are all iden- 
tical with those of the wasp's). When the wasp's egg is exa- 
mined in its early stage, it is seen to be simply an oval egg, 
with a smooth semitranslucent shell, through wnich, at a later 
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period, the form of the larva can be distinguished, when viewed 
as a transparent object It is fixed, by the narrow end, in an 
anffle of the cell about a third of the way from its base. By- 
and-by it looks as if it had a head, and by-and-by like a larva 
holding on by the taiL How it comes out of the shell, or whe- 
ther it ever comes out of the shell, I do not know : most likely 
Mr. Smith can say. It may be that the eggnshell is absorbed 
and becomes practically the first skin of the larva. Looked at 
later, or, I should rather say, in a further advanced specimen 
(for that is the way in whidi the changes practically are ob- 
served), we find the larva nearer the base of the cell: it is 
travelling to the bottom. It cannot fall out of the egg-shell 
to reach it at one stroke ; for the cell is mouth down and the 
bottom is at the top : it cannot fall up ; it therefore has to 
work upwards. How it does so, is, I think, not known. It is 
said by some to be by throwing itself into a loop and catching 
hold of the wall of the cell with its teeth, then releasing the 
tail and throwing another loop, fastening its tail again as a 
sucker and releasmg its head, ana so on, by a succession of slow 
summersaults ; but this to me seems impossible. At the stage 
in question it is a dumpv fat oval thing wnich, to all appearance, 
could no more bend itself into a loop than a hogshead could. But 
be that as it niay, somehow or other the young larva manages 
to wriggle itself (perhaps by slow action of its sucker tail) up 
to the bottom of the cell. Wow the first question I should like 
to ask Mr. Smith is, whether this helpless larva is fed by the 
parent wasps before it reaches its Roai, the bottom of the cell, 
or not. I see no reason why it should not, but almost a ne- 
cessity that it should. The journey to it, especiallj^ if made 
by the process of shifting its sucker tail without letting go its 
hold, must not only be a slow one, but one involving con- 
siderable exertion. We all know (that is, all entomologists 
know) how soon a larva freshly excluded from the egg shrivels 
up if its food is not at its mouth the moment it comes out, 
and we are never tired of admiring the wonderftil precautions 
which the parent insect takes to ensure that its o£^ring shall 
find itself m the midst of plenty from the very first. I there- 
fore believe that it is fed, and fed with soft food fitted for its 
tender jaws. 

But how about the young Bhi^npharusAaxye^ ? Is it fed too ? 
And here it is scarcely a digression (certainly not an irrelevant 
one) to ask what the larva is like. So far as I know, it has 
never been properly described or figured. Cand^ze and Cha- 
puis, in their worka on the larvae of Coleoptera, ^ve no de- 
scription ; they refer to a notice of it by Ramdohr in Gennar's 
Mag. flir Entom. i. (1813) p. 137, but which is without de- 
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scription. Neither doesWestwood give or refer to any descrip- 
tion in his great work ; and I can find none anywhere elsie. 
Mr. Stone is the first who gives some details about it : his 
description is as follows : — 

" Tne larva is a singular-looking one. The head is bent 
forward under the body ; between the segments it is more 
deeply furrowed than any larva with which I am acquainted. 
A longitudinal furrow extends down the back firom the head 
to the anal extremity, cutting each segment across. The skin, 
during life, throughout the whole of me course of this furrow, 
is penectly transparent, so that the workings of the internal 
organs may be plainly seen. The body of the larva, while alive, 
has the appearance of a thin transparent skin filled with mi- 
nute particles of curd. These appearances vanish after death, 
when the body becomes dense and has an appearance of soli- 
dity about it which it had not before." (Stone in ^ Zoologist,' 
1865, xxiii. p. 9462.) 

But this description is obviously imperfect. He does not 
tell us whether it has feet or not — a not unimportant point 
when the question is whether the larva passes a nearly mo- 
tionless life in one cell, or a roving one, preying upon grubs 
in other cells. But me context implies that it is like the 
grub of the wasp^ and consequently apodal ; and Mr. Smith 
informs me that it is so. I remember perfectly, in my exa- 
mination of the wasps' nest out of which this question has 
arisen, seeing plenty of grubs with the back so transparent as 
to show the inside uke curds shining through. If these were 
the larv» of the Rhipiphorus^ then thej are as like to the wasp- 
grub as one pea to another — so like, m fact, that they did not 
attract my attention as being distinct. Their powers of mo- 
tion, then, are similar to those of the wasp ; ana I state it as a 
fact beyond contradiction that the wasp-grub cannot walk. 
When taken from its cell^ it lies like a sack of meal : it may 
wriggle a little ; but as to rising up and walking, it can no 
more do it than the sack can. Once fixed and nanging by 
the tail, all th^ can do seems to be to shift their position a 
little. But, passing that, the question I ask is, how the Rhi- 
piphoruaABXYm are sustained at first until they reach their 
supposed prey, if not by the wasp-nurses. The journey 
of the young larva, according to Mr. Smith's view, is in 
an opposite direction to that of the wasp's, viz. to the 
mouth of the cell, to go roving about in search of a wasp- 
larva on which to pounce and prey; its journey is thus 
longer. It must be a longer time without food, and undergo 
greater exertion requiring food, travelling about like a Blonmn 
on the edges of the cells — only like a Blondin upside down ; 
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and when it gets to its food (the wasp-enib), it has a tough 
skin for its tender young jaws to break mrough before it can 
begin, and must encounter the risk of being first gobbled up 
by the big wasp-grub, whose jaws are gaping for food at the 
yeiy door. It seems to me that it would be a safe speculation 
to lay long odds on the wasp-grub having the best of it. K 
Mr. ^mith says it is not fed at all until it takes a wasp-grub 
at unawares, then I invite him to consider the difficulties at- 
tending the promenade which he supposes it to make before 
breaking its fast. If he admits that it must be fed by the 
wasps to begin with, then I ask him to say, on abstract grounds 
(putting Mr. Stone's observations out of view for the present), 
why he should object to its being fed by the wasps more at 
one time of its life than another. 

But there are more anomalies in Mr. Smith's way than that. 
Suppose that it does not require to be fed, or that, if it requires to 
be fed, it is fed by the wasps until it reaches its victim, and that 
then it escapes its jaws ana fastens upon it, I want Mr. Smith 
to say whether it feeds only upon one victim, or if, after eat- 
ing it up. it comes out agam, and goes roaming about from 
cell to cell, destrojring a succession of grubs. It must do either 
the one or the other. Let us test both. First, that it only 
destroys one grub. As the Rhipiphorits^ipiw^ and perfect in- 
sects ready to come out are always foxmd in cells closed-in by 
a lid which Mr. Smith maintains to be spun by the wsbd- 
larvsB*, the Rhtpiphorus-gnjA} must make its lodgment in 
the victim's cell just before it is beginning to spin, and must 
make so little progress in its attack upon it at first as to leave 
it at least power to spin the lid. When it is spun, the two 
will then be shut up together, and the little tiny grub has full 
scope to tear away at the vitals of the wasp, probably now 
become a pupa. But does Mr. Smith think that a meal of one 
animal can suffice to nourish another into as great dimensions 
as the animal eaten. True, a caterpillar infested with ichneu- 
mons often nourishes within its bosom a tribe of parasites 
whose aggregate bulk is not much inferior to its own ; but 
they have not had merely a mass to eat equal to its bulk ; 
they have grown with its growth, and ftesh food has been 
assimilated for them day by day — so that they have eaten the 

• I have to acknowledge the justness of Mr. Smith's correction of a 
Utpms permce in my last papei^ where I spoke of the pupie spinning these 
lids, instead of the larvaB. The contrast in my line oi l^ought was not 
between pup» and larvfe, but between the lid being spun by uie creature 
inside the cell or lid, or b^ the parents outside. Ofcourse when the larva 
changes into a nearly motionless inactive pupa, there could be no ques- 
tion of spinning. Tne error corrected itself. 
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bfulk of man^ caterpillars. With the Ehtpipkorm there is 
nothing of this. The assumption is that it attacks from with- 
out. The wasp-larva or pupa has ceased to eat, or if not 
already ceased, the attach of its enemy will soon make it 
cease ; and all that the little larva of the Bhipiphorus has to 
feed upon and grow as large as the wasp upon is the one 
mass of meat no larger than what it is to grow to. This 
is the view which Mr. Stone and, following him, Mr. Smith 
adopt. Mr. Stone's observation is that the MhiptphortiaAxTreL 
which he found attacking a wasp-larva in a sealed-up cell 
(which, bv the way, must only have been recently closed, or 
it would nave had within it not a wasp-larva, but a wasp- 
pupa) " was of minute size when discovered, and appeared to 
nave only recently fastened on its victim ; but so voracious 
was its appetite, and so rapid its growth, that in the course of 
the foUowmg forty-eight hours it attained its full size." Now 
if by " minnte size^^ we suppose a line or a line and a half in 
length, it must have grown three or four times its own size in 
forty-eight hours, which is so opposed to everything we know 
of the laws of development ana assimilation that I cannot 
accept it. If we look at the little black deposit of digested 
d^bns at the bottom of the wasps' cells, we find fragments 
indicating the consmnption of hundreds of insects not much 
smaller £an themselves : there is the same at the bottom of 
the cells of the Rhipiphori *j but I refrain from using that as 
an argument, because Mr. Smith might plead that I cannot 
prove that the black deposit in their cells was not the product 
of former wasp-tenants who had been reared in the same cell. 
Let it not be supposed for a moment that I at all doubt 
that Mr. Stone thought he saw this ; but I think his observation 
has been inaccurate j and I try to account for it in this way :-— 
It is plain he could not have Kept his eye constantly fixed on 
this specimen for forlr-eight hours ; we may assume that he 
did not sit up two nignts running to watch it. He saw it at- 
tacking the wasp-larva and eating at it voraciously (the mean- 
ing of that and of some other of his observations I shall dis- 
cuss preawtly), and he left it so occupied. He returned to it. 
how soon or how often he does not tell us ; but when he did 
return, and found it so increased in bulk. I cannot but believe 
that he ipistook the cell, and, instead of looking into the one 
he left, looked into another where was a mature Rhijpiphortis- 
larva, which had had nothing to do with the meal on the 
wasp. Any one who has ever tried the experiment of en- 
deavouring to find a particular cell in a comb after removing 
his eyes irom it, for however brief a space, will know that 
nothing could be easier than to make such a mistake. I can 
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speak to it from experience. In placing the nest from which 
I took my Rhtpipnori in the South-Kensington Museum, I 
thought it might DC desirable to mark the cells out of which I 
had taken Rkipiphori; and I accordingly set about doing so 
by painting blue the lid of each cell out of which I took one. 
At first I attempted to do it by first taking out the insect and 
then painting the lid ; but I found the snort space of time 
between lajring down tiie forceps and taking up the painting- 
brush sufficient to efface or render uncertain the iaentity of 
the cell frt)m which it had been taken. I therefore had to 
take the precaution of painting the half-opened lid before I 
drew out the Rhipiphorus. 

But, ftulher, if tne rate and mode of growth of the Rhyn- 
phori is that stated, they should always be found engaged in 
the way Mr. Stone aescnbes. They should always be found 
in sealed cells, if one wasp-grub is sufficient to nourish them : 
whereas this is the only instance that has ever been observea 
of it. (Mr. Smith says no ; but I shall presently show that it 
is.) Mr. Stone himself records having found a nimiber of 
larv8B of Rhipiphorus which we may fairly infer were not so 
occupied, for he would have recorded it had they been so : 
two he mentions having found solitary in worker-cells ; and 
although he does not specify where or how he found the others 
engag^, still, if not in a cell with a wasp-grub, there is only 
one other place for them to be found in, viz. solitary in cells 
by themselves. Now I should like Mr. Smith to say what the 
mass of the larvae are doing in cells by themselves. If it had 
been pupcp, we might have inferred that thw had completed 
their task, eaten up their man, and retired ftom active life : 
but larvae are different ; they have still more or less of their 
task to do. Again, if Mr. ^ne's observation is correct, we 
should never see any half-grown larvae. There should be no 
mediimi between a " minute " one and a ftdl-grown one, ex- 
cept during the forty-eight hours at which it is at its meal ; 
but Mr. Smith speaks of specimens of under-grown larvae; 
and if I am to suppose that the grubs I saw with a curd-like 
interior shining through the back were -BAtpjpAortw-gruba, 
then I can say for myself that I saw them of all sizes. In 
relation to this I may remark that Mr. Smith founds on the 
size of the perfect insect an argument which I am sure, on re- 
consideration, he will abandon. He argues that insects which 
in their larval state are dependent for their sustenance on 
chance or irregular supplies of food are apt to vary much in 
size, which is quite true ; but he goes on to instance the Rhi-- 
piphorus as one of the examples of parasites that differ greatly 
m size. Now this, althougn true to the letter, is not true in 
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tte spirit. The Rhipiphortts differs in size, but does not vary 
in size : this is not a distinction without a difference. There 
are two sizes ; but these two are most constant. I have before 
me a series of about fifty of the smaller size taken out of the 
worker-cells, and they are as uniform in size as the workers 
of a hive of bees. The larger ones are scarcer, but all I have 
seen are of one size, too, and they all come from the female 
ceUs. All the little ones come from worter-cells, all the big ones 
from queen-cells, just as in the case of the wasps themselves, 
where all the little wasps come from the worker-cells, all the 
big ones (the queens) from the queen-cells ; and to me this 
fact is a strong confirmation of the view that they must both be 
fed in the same way, viz. by the wasps. Whether, as in the case 
of bees, the wasps feed the tenants of the queen-cells with any 
special food, or use any special treatment by means of whicn 
the grubs in the queen-cells are developed into queens and 
those in drone-ceUs into drones, I believe is not Imown; but 
the presumption is in its favour. If it were mere increase of 
size that was produced, it might be said that it was due to 
more food and more space in which to grow ; but more food 
should not alter the sex. The RMpipkortfSj not being a wasp, 
would appear not to be affected by the same influence, so far 
as regards sex ; for I have a male from a queen's cell, but 
only benefited by it in the increase of its size ; and it may be 
merely the effect of a longer continuance of feeding and a 

freater supply of food, as supposed by Mr. Smith ; but then 
e will surely not carry his argument to the extreme of sup- 
posing that tne mere mfference between eating a worker-grub 
and a queen-grub is sufficient to account for the greater dimen- 
sions of the one in a queen's cell over the one in a worker's 
cell. 

But there are other and not less serious difficulties in the 
way of Mr. Smith's hypothesis. The Rhtpiphorus-gnxb is 
described as attacking tne wasp-grub at the head, " the mouth 
of the former buried in the body of the latter just below the 
head." Of course it must begin at the head : it could not 
beein at the tail, which is out of sight at the base of the 
ceU ; and equally, of course, it must eat its way inwards head 
foremost. When it has completed its repast, by which time 
it is to attain its full size, its position must therefore necessa- 
rily be head inmost, and it must perforce pass its metamor- 
phosis in that position: for the cell is too narrow for it to turn 
m ; and it cannot back out. for the entrance is closed by the 
lid. But what is the fact m nature? Putting aside the ex- 
-ceptional cases of doubtful position in cells doubly occupied, 
the Rhipiphori have invariably their head to the moutjx of 
Ann. & Mag. N. Hist. Ser.4. VoIy. 7 
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the cell, exactly as the wasps, and fitting it as closely. This 
argument alone seems to me fatal to the hypothesis that the 
BhtpiphortiaAsLTysL limits itself to one victim. 

The alternative hypothesis, by which it is supposed to feed 
on many, which I shall now consider, will be found to be 
no sounaer. Supposing that the footless parasite larva roams 
about, emptying cell ^er cell, and clearing off wasp-grub 
after wasp-grub, and developing and increasing in the normal 
way at the expense of many, until the time approaches when 
it is to take its last meal and pass into the pupa state, it must 
by that time have attained considerable dimensions. A full- 
grown wasp-grub might indeed find room in its cell for a tiny 
lihiptphanM'gmb fresh out of the egg ; but one about to pass 
into the pupa state, and nearly as big as itself, is another thing 
altogether. But might it not begin upon it with half or the 
whole of its body out of its victim's cell ? No ; because the 
cell has, by Mr. Smith's hypothesis, to be spun up by its 
victim ; and it could not do this if the way were thus stopped, 
and, besides, it must not be so seriously injured or encroached 
on as to prevent its doing this. Thei-e is plainly no room to 
hold both. Two quarts of beer are not to be got into one 
quart bottle by any process hitherto found out. But Mr. Smith 
may abandon his lid-theory. He may admit the lid to be 
spun by the Rktpiphorus, But even then he has something 
else to get over. How is he to get the Rkiptphonts, which 
has entered the cell head foremost, turned round so as to have 
its head to the mouth of the cell ? The creature, according to 
this theory, has the instinct of going head forward into the 
cells all the rest of its life. He must devise a new instinct for 
it to make it back out of the cell whose tenant it has eaten, 
and go on tail foremost into an empty cell when the proper 
time for it to back in comes. But if Mr. Smith admits all 
this — admits that the egg of the Rhipiphorus and of the wasp 
are the same and similarly placed, that the young larvae of both 
are fed at first by the wasps, and that at last the mature larv® 
of both spin the lids to their cells themselves — I think he must 
also admit that the whole of the abstract grounds on which 
the Rhtpiphortis might be expected to have a difierent economy 
from that of the wasp is swept away. If it is admitted that 
it and the wasp do all the things that it seems tmlikely thejr 
should do^ there ceases to be any reason for denying that their 
economy is alike out and out, and that the same system of 
feeding by the wasps with which they commenced is con- 
tinued to the end. 

I shall now say a word or two as to Mr. Stone's observa- 
tions : and here 1 may premise that, as will be evident to any 
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one who compares Mr. Smith's quotations from them and my 
brief allusion to them in my former paper, I had not Mr. 
Stone's paper before me when I wrote. My purpose then was 
to record my own observations, not to attack Mr. Stone's ; 
and as I could not lay my hands on his paper, I rested satis- 
fied with a quotation as to the nature of its contents, which I 
received from my friend Mr. Pascoe. But now that I have 
read it all, I see nothing, with the exception of the one case 
which I have already questioned, which appears to me inca- 
pable of explanation, or, when rightly interpreted, irrecon- 
cilable with the views I hold or with the observations I made. 
His interpretation is of course irreconcilable, but not the facts 
themselves. 

Mr. Stone only gives two actual cases of the alleged attacks 
of the Bhipiphorus-laxYB. on the wasp-grub. He infers more, 
and Mr. Smith infers more, from his finding, as he thinks, 
*' these creatures retaining the skin and mandibles of their 
victim in their grasp even after they have passed into the 
pupa state." I shall speak to that immediately — one thing at a 
time ; but as to actual cases of this attack^ the two given by 
Mr. Stone are the only two recorded by him or by any other 
person whatever. Of part of the first I have already, to a 
certain extent, suggested an explanation ; but a portion of it 
remains which is very difficult of explanation. He opens the 
sealed lid of a cell in which shoula be a pupa, finds in it a 
wasp-larva with a minute RAijnpJwrus-hiYSi attached to it 
with its mouth firmly buried in the body of its victim just 
below the head ; and it appeared to have only very recently 
fastened on its victim. May it not be possible that, in han- 
dling the nest and picking out the larvae from the cells, Mr. 
Stone had inadvertently dropped this minute Ehtjpiphorus 
from his forceps into either this newly opened cell or another 
beside it which he confoimded with it ? K it fell upon a larva, 
of course there is nothing to be surprised at in its eating it. as 
the wasp-CTub would have done with it if it had got the nrst 
chance. Both are admitted to be carnivorous ; and that they 
should eat each other when they have the opportunity is 
only what might be expected. That those which I found 
living amicably together, two in the same cell, did not attack 
each other, was no doubt due to their having been brought up 
together and sufficiently fed otherwise. They were like the 
members of a young family of lions, which, although ready 
enough to carry deam and destruction with tnem out of doors, 
live in peace and harmony at home. The fact that the little 
Bhiptpnortia had only commenced its attack is, I think, in 
favour of this supposition. It is against all the rules of pro- 
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bability that the cell should have been opened at that precise 
conjuncture of time that it began its attack. It is also still 
more imlikely that, having been sealed up with it, it should 
not have sooner made its attack. It is so disrespectful to the 
instinct of the Rhimphori that the parent should have laid an 
egg in a cell already tenanted, and within reach of the jaws 
of the tenant, that I shall not suggest that alternative. 

As to the Rhipiphorus'^xx^^d retaining the skin and mandi- 
bles of the grub they have eaten in their grasp, which Mr. 
Stone alleges of this one and of others which he subsequently 
observed, it is obviously a somewhat ludicrous blunder arising 
from a confusion of head and tail. I presume that by retain- 
ing in their grasp, he means holding in their jaws ; they have 
no legs or claws to grasp with. But he must have forgotten 
that the parasite began at the head and, of course, finished off 
at the tau, and that it therefore should not be the mandibles 
that " it retained in its grasp," but the other end. But it 
seems to me clear that he had observed the old cast skin of 
the larva, which lies at the bottom of the cell, sticking to the 
tail of the pupa, not retained in its mouth. We know that the 
tail forms a powerful sucker ; and, of course, it sucks up into 
its cup, like the bottom of a seaman's lead, anything that 
IS lying loose at the bottom ; and we know, too, that the last 
cast skin of a larva is very often found adhering to the 
chrysalis. We know, also, that when the larva undergoes 
its transformation, its muscles undergo a complete degrada- 
tion, becoming like milk, and all muscular power on the 
part of the pupa at that particular period vanishes. As 
the change goes on, the muscular power is restored by the 
re-formation or consolidation of the muscles ; but the idea of 
a pupa holding anything in its jaws by the tenacity of its 
muscular power seems to me an impossibility. I have only 
to add that none of my pupae (and I have a number preserved 
in Canada balsam) has either skin or mandibles in its jaws, 
but most of them have them still adhering to the tail. This 
fact seems to prove that, like my pupae, Mr. Stone's must have 
had their heads to the mouth of the cell, instead of in the posi- 
tion which his and Mr. Smith's hypothesis requires, at its oase. 

Next, as to the second and only other case of a Rhipipkorus^ 
larva taken in tlie act of attacking a wasp-grub. The state- 
ment is as follows : — " I was fortunate in discovering a small 
larva of Rhipiphorvs firmly attached to its victim ; both were 
dead, and had become partially dried, so that, when immersed 
in spirits, they did not separate, but remained attached just as 
they were before death." 

This seems to me to be a case of a double occupation of 
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one cell, similar to those which came under my notice ; 
and the attachment of the one to the other is probably no- 
thing more than what may be seen in every bottle of in- 
sects sent home from abroad or collected at home : some of 
the dying insects in their mortal agony have seized the 
nearest object with their mandibles, and arrive with a leg 
or some other part of their neighbour's bodjr in their mouth, 
still firmly clasped in the death grip, — that is, supposing that 
the jaws of the one really are fastened in the Ibody of the 
other. It may be only a mutual adhesion by lesion of the 
skin in the process of decay or drying up. I hope to see the 
specimen in Mr. Smith's hands before this goes to press ; and 
ii I do, and it contains any information, I will mention it in 
SL postscript 

P.S. Since writing the above, I have seen the specimen in 
Mr. Smith's possession, and find it presenting almost exactly the 
same appearance as the specimen which I have above alluded to 
and which I have placed in the Collection of Economic Ento- 
mology in South-Kensington Museum. There ^re no means 
of saying whether the larvae are merely in juxtaposition or if 
one has its jaws fastened on the other : but both are well grown, 
and except where they touch each other (where there is some 
lesion) they are uninjured. I have no doubt it is a case of 
double occupation of one cell, of the same nature as those de- 
scribed by me, and that, if the lesion (which I attribute to 
the pressure of the one upon the other) is not so great as to 
have destroyed the parts, Mr. Smith, on separating them, 
would find that they were not fastened to each other at all. 

I had also the pleasure of showing to Mr. Smith my speci- 
mens of pupsB with the cast skin still sticking to their tail ; 
and I think he will no longer regard Mr. Stone's observation 
of these cast skins as proof " of these creatures retaining the 
skin and mandibles of their victims in their grasp," nor as 
additional observed instances of the attack of the wasp-grub 
by BhijnphorusAar72d. As I stated at the outset, these ob- 
served instances are reduced, nominally, to two, but really 
only to one^ — one of the two being that above mentioned, 
which I maintain is not an instance of attack at all, but of 
double occupation of cell : and the other, of actual devouring, 
which I have endeavoured to account for, but which, whether 
my explanation be the true one or not, is, I feel perfectly con- 
vinced, not to be regarded as a genuine normal example of 
the haoits of the ammal, but as arising from some error of 
observation. 
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XII. — Additions to the Tenebrionidae cfAxtstrcdia dbc. 
By Francis P. Pascoe, F.KS., F.Z.S., &c. 
The following additions to the list of Australian Tenebrionidse 
are mostly derived from a select collection sent me by Mr. 
George Masters, who has lately been collecting in Queensland 
and in Western Australia. The value of the collection was 
greatly increased by notes of the habits or other particulars 
of the species composing it. Among the three or four new 

ijenera here described, the most interestinff perhaps is one be- 
ongine to Bolitophaginse (Mi/ckestes)^ which frequents rotten 
wood m which probably some minute ftmeus has made its 
appearance. A few species remain for further investi^tion, 
some not being in sufficiently good condition for descnntion. 
In the collection, but not belonging to the Tenebrionioae or 
even to the Heteromera, was a remarkable new form*, appa- 
rently of Monotomidse, found in ants' nests, — also examples of 
Erichson's curious ffenus Ancistriaj hitherto known only from 
India, and of which no species occurred in the wonderfully 
rich collections made by Mr. Wallace in the intervening Ma- 
layan islands. 

Scymenalf amphibia. 

S. ovalis, pallida testacea, subnitida; scutello valde transverso; 
elytris sx^cato-punctatis, ponctis minutis. 

Hah. King George's Sound (sea-shore, burrowing in the 
sand). 

Oval, moderately convex, pale testaceous, slightly nitid; 
head finely punctured, line of separation between the clypeus 
and front not sharply defined, but of a darker colour ; antennae 
nearly as long as the breadth of the head, the outer Joints 
slightly momUform ; prothorax rather finely punctured, the 
apex very slightly emarginate ; scutellum very transverse ; 
elytra sulcate-punctate, the pimctures small, placed in shallow 
grooves, the intervals very minutely, almost obsoletely punc- 
tured ; tibiae and tarsi roughly ciliated, the latter somewhat 
slender. Length 3 lines. 

In general appearance this species closely resembles the 
common Phalena cadaverina of our southern coasts, and pro- 
bably, like it, preys on dead animal substances when it nas 
the opportunity. Mr. Masters says that it is found " burrow- 

♦ Since this was written, I have seen reason to believe that this is the in- 
sect described by the Count of Castelnau, in the Rev. et Mag. de Zoologie 
for September, p. 366, under the name of Nepharis akUa. It is referred 
to the ColydiidfiB, and " perhaps near Cossyphodesy and figures are given 
(pi. 18. figs. 4, 5). The two specimens in the Coxmt's possession were 
very imperf^t. 

t Pascoe, Joum. of Entom. ii. p. 455. 
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ing in the sand, generallj above, .but often below, high-water 
mark." Scymena differs inter alia from Phaleria m its deeply 
emarginate clypeos. As the genera of the Trachyscelinse to 
which it belongs have been much increased since M. Lacor- 
daire'g volume on the Heteromera was published, the follow- 
ing table may be useftd : — 

Anteoiue eleven-jointed. 

Antennae longer than the head. 

Prothorax cloe^T applied to the elytra. 

Elytra ciliated at tne margins Ecrif^is, Pasc 

Elytra not ciliated at the margins Phaleria^ Latr. 

Prothorax not closely applied to the elytra HyocU, Pasc. 

AntennsB shorter than the head. 
Anterior tarsi retractile. 

Intermediate and posterior tarsi elongate^ fili- 
form Isariday Pasc 

Intermediate and posterior tarsi short, stout. . Amnioinus, Gu^r. 
Anterior tarsi not retractile. 
Antenn® with an abrupt three-jointed club . . Cheer odes, White. 
AntennsB gradually stouter outwards. 

Clypeus deeply emarginate Scymena^ Pasc 

Clypeus entire anteriorly. 
Last tarsal joint as long as the rest toge- 
ther Ammidium, Er. 

Last tarsal joint shorter than the rest 
together. 

Posterior tarsi filiform, elongate Emypsara, Pasc 

Posterior tarsi short, stout 
Last joint of maxillary palpi securi- 
form SphargeriSf Pasc 

Last joint of maxillary palpi fusiform Anemic^ , Casteln. 
AntenniB ten-jointed TrachysceUg\y Latr. 

Byr8ttx% sdccJiaratue, 

B, oblongo-quadratus, indnmento albescente tectus; prothorace 
utrinque antice explanato, postice eroso, disco supra valde gibboso 
prodacto ; elytris grosse tuberculatis. 

Hah* Queensland (Pine Mountain, near Ipswich, in a 
BoUtua). 

Oblong-quadrate, covered above with a thick spongy-look- 

• This genus, founded on an Afirican (Bene^) insect, I have not seen ; 
its place here may be somewhat doubtful. AC Lacordaure unites it, erro- 
neously, with Ammidmm (Gen. v. p. 725). A rare European insect (A. 
sardoa) is referred to it. 

t M. Duyal is the only author who has given the correct number of 
antennal joints in this genus (Qen. Col. d'Eur. iii. p. 288). In reference 
to his figure (pL 71. fig. 862 6\ I have failed to detect the moniliform 
structure of the club, and the basal joint is much larger and curved 
almost at a right angle. It must be recollected, however, that the whole 
antenna is not larger than the point of a fine needle. 

X Pascoe, Joum. of Ent. i. p. 42« 
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ing whitish substance ; head deeplj sunk in the prothorax, 
the anterior portion spreading into two shortly triangular 
horns; prothorax with a very compressed disk, forming an 
oblique elevated tuberculate lobe, extending over the head, 
behind which are two erect well-marked conical tubercles, 
each side anteriorly expanding into a fan-shaped, strongly 
crenated margin, but posteriorly deeply and erosely emargi- 
nate, so as to present a large and irregular space between 
these fan-shaped expansions and the elytra ; scutellum appa- 
rently large and triangular, but its limits indistinct ; elytra 
nearly quadrate, the whole surface more or less tuberculate ; 
the disk almost vertically elevated, with two conical tubercles 
at the base on each side, and towards the suture a line composed 
of four or five large triangular tubercles, the last being by far 
the largest ; a row of six smaller tubercles externally on the 
descending side of the disk, the margin moderately expanded 
and regularly and coarsely crenato-tuberculate, the apical 
tubercle diverging slightly from its fellow ; body beneath co- 
vered with a layer of the same spongy-looking substance as 
that above mentioned, but thinner ; legs ferruginous, with a 
sprinkling of the same substance ; antennae with the last three 
joints forming a distinct club. Length 2i lines. 

A remarkable and ver^ distinct species, which I hope to 
figure in a future communication, with further remarks on this 
and other members of its subfamily, including the following 
new genus. 

Mychestes. 

(Subfamily Bolitofsaqinje.) 

Antmnce clavataB, lO-articulatfiB ; clava biarticulata. 

Tibia: anticse Bubfdsiformes. 

Elytra ovata ; metasUmtJim breviusoulum. 

Head broadly transverse, the clypeus not comuted ; anten- 
nary ridge simple. Eyes transverse, entire. Antennae cla- 
vate, 10-jointed ; scape elongate, the third joint as long as the 
scape, the rest to the eighth oblong ovate, the last two form- 
ing an ovate club. Prothorax transverse, rounded but not 
expanded into a border at the sides ; the disk gibbous towards 
the apex, overhanging and concealing the head from above. 
Elytra ovate, convex, closely applied to the prothorax ; tlie 
epipleurae indeterminate. Legs moderate ; femora not thick- 
ened ; tibiae subfusiform, scarcely compressed ; tarsi with the 
terminal joint as long, or nearly as long, as the rest together. 
Pro- and mesostema simple. Sfetasternum short. 

This genus difiers from Orcopagia {antSj vol. iii. p. 30) 
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chiefly in the form of the elytra and in the short metastemimiy 
the latter character being an exceptional one in its subfamily. 
The female apparently only differs from the male in being 
broader and more bulky. 

Mychestea Itgnartua, 

M. fusoos vel fdsoo-fermgineas, squamulis pallidioribus disperBiSy 
supra fortiter tuberculatos. 

Hiab. Queensland (in rotten wood). 

Dark brown or ferruginous brown, covered with loosely set 
small paler scales, and strongly tuberculate above ; antennary 
ridge convex anteriorly ; clypeus truncate, its junction with 
the head forming a broad deep groove; prothorax broader 
than the el^a, much rounded gnd bituberculate at the sides ; 
the disk with a double row, slightly arched forwards, each of 
four tubercles; scutellum rounded, prominent ; elytra ovate, 
raised at the sides, somewhat flattish above, each with a row 
of three large tubercles not contiguous to the suture, with a 
fourth but smaller tubercle in the same line behind, and at 
the sides seven neaiiy as lar^ and irregularly arranged in 
two rows ; legs somewhat hispid, the claws ferruginous ; an- 
tennae slightly setulose, the third joint as long as me two next 
together. Length 4 lines. 

ISOSTIRA. 

(Subfamily OjpateinjB.) 

CRypeuB apice integer ; labrum transversum, haud siuuatuni. 
Palpi maxillarum securiformes. 
Prothorax elytris arete aptatus. 
Epipleurm elytrorom postice deficientes. 

Of this genus I have only a single specimen, and, as the 
males (and commonly the females) of the Opatrinae have 
mostly dilated anterior tibiae, whilst this has them of the ordi- 
nary form, it is possibly a female ; or the character may be 
common to both sexes. The genus, however, allied to Opa- 
trumj Fab., in the last three characters of the above diagnosis, 
is essentially differentiated by the clypeus and upper lip. The 
antennae are rather short, the last six joints momliform, form- 
ing a tolerably distinct club ; of these the seventh to the tenth 
are very transverse ; the labial palpi arise from the central 
portion of the labium, and not from its base as in Opatrum 
X 0. aabulosum). The prothorax is more convex and overhangs 
the head, and is closely applied to the elvtra. All the tibiae 
are subfusiform or a little contracted at the extremity. The 
tarsi are slender and villous beneath. 
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laostira crencUa. 

I, supra nigra, infra mfo-oastanea ; antennis pedibnsqne mfis ; pro- 
thorace lateraliter crenato ; elytris acute costatis. 

Hob. Queensland (under bark of decaying trees). 

Oblong, black above ; head vertical, rather finelv and closelv 

Eunctured ; eyes nearly entire ; prothorax coverea with a dull 
rownish exudation, its sides distinctly crenated, the disk 
raised and having anteriorly two short strongly elevated lines 
or ridges ; scutellum rounded behind, indistinct ; elytra glossy 
black (from abrasion ?), each with five narrow sharply elevated 
ridges and a prominent line at the margin separatmg the epi- 

J>leura from the upper portion, intervals of the ridges with two 
ines of shallow foveae ; body beneath reddish chestnut ; legs 
and antennas pale reddish. Length 3 lines. 

Omolipus^ cyaneus. 

0. supra cyaneus, nitidus, infra fiisco-castaneus» antennis pedibusque 
rufis glaberrimis ; elytds fortiter seriatim et confertim punctatis. 

Hah. Nicol Bay. 

Very dark glossy blue above; head and prothorax veiy 
smooth and finely pimctured ; the latter a little gibbous ante- 
riorly, the sides well rounded, the base and apex of nearly 
equal breadth ; scutellum triangular ; elytra rather narrowly 
ovate, strongly seriate-punctate, the punctures approximate, 
the intervals of the lines very narrow and convex : body be- 
neath brownish chestnut, very glabrous ; legs and antennas 
reddish, smooth. Length 4^ lines. 

Mr. Masters also finds this species at King George's Sound, 
imder the bark of growing trees. It is at present the only 
one known not entirely black above. 

Pterohekeus'\ arcanus. 

F, latissime ovatus, branneo-piceus, paulo nitidus ; elytris singulatim 
unicostatis, lineiBque subelevatis granulatis instructis, marginibus 
late foUaceis. 

Hah. Queensland (Port Denison, under bark of living trees). 

Broadly ovate, brownish pitchy, slightlv nitid ; head im- 
punctate ; the clypeus, marked off by a mie line, broad and 
rounded anteriorly; prothorax verjr short, deeply and nar- 
rowly emarginate at the apex, the middle of the disk with two 
conspicuous fovesB ; scutellum transversely triangular ; elytra 
moderately convex, with broad foliaceous margins raised and 
thickened at their edges, each elytron with a glossy elevated 

• Pascoe. Joum. of Ent. i. p. 127. 
t De Breme, Essai &c. p. 27. 
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ridge or line near the suture, terminating posteriorly in a 
number of small granules, a series of about six more or less 
elevated longitudinal lines, dotted with granules, on the rest of 
the elytron, one of these between the suture, which is also 
marked by a similar line, and the ridge, the remainder, of 
which the second and fourth are the most prominent, exter- 
nally, the intervals of the lines minutely punctured in two 
rows ; body beneath and legs glossy chestnut-brown* Length 
9 lines. 

. Broader than P, piceus^ Kirby, and strongly differentiated 
from every other species by the sculpture of its elytra. 

Pterohehmis asellus. 

P. ovalis, utrinque paulo incurvatus, fdscus, vix nitidus ; prothorace 
obsolete punctato ; elytris lineatim leviter punctatis, marginibus 
latitudine omnino sequalibus. 

Hah. Queensland (under bark of fallen trees). 

Oval, the outline equally rounded and rather obtuse at both 
extremities, the sides a Uttle incurved, moderately convex, 
blackish brown, scarcely shining ; head and prothorax covered 
with exceedingly minute punctures, the margins of the latter 
gradually passing into the disk ; scutellum transversely and 
curvilinearly triangular ; elytra linearly- punctured, the punc- 
tures rather small, the fifth and eighth mtervals between the 
lines a little broader than the rest, the margins concolorous, 
narrow, of equal breadth throughout, and agreeing with those 
of the prothorax : bodj^ beneath ana legs glossy brown : an- 
tennae short, the last joint nearly circular. Length 4^-5 lines. 

Eesembles P. peltatus^ De fir., but much more convex, 
nearly opaque, the margins of the prothorax and elytra much 
narrower and concolorous with the rest of the upper surface. 

Heloeua'^ Master sit. 

H, late obovatus, fiiscus, squamositate grisea tenuiter tectos, setu- 
lisque erectis nigris instructus, in utroque elytro carina acute 
elevata, apicem baud attingens. 

Hah. Western Australia (Salt River, imder stones). 

Broadly obovate, dark brown, 'covered with a loose greyish 
dust-like squamosity and famished above with short erect 
black bristles ; eyes approximate, nearly covered by the pro- 
thorax; the latter impunctate, nearly semicircular, not narrowed 
at the base, the margin broad, slightly concave, the centre 
with a narrow very distinct longitumnal ridge not quite ex- 
tending to the base ; scutellum transverse ; elytra as broad at 
• Latreille, R6g. An. ed. 1, iii. p. 801. 
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the base as lon^, broadest behind the middle, sides of the disk 
very convex, me margins moderately foliaceous. irregularly 

?)imctnred, die intervals of the pmictures with snort bristles, 
he suture finely raised, and at a short distance on each side 
of it a strong carina not reaching to the apex, another, but 
nearly obsolete, at the same distance on the outer side ; Dody 
beneath and legs dull brown, the latter especially covered with 
short hairs. Length 6^7^ lines. 

Allied in form to H. Peroniij De Br^me (Boisd. ?), which, 
however, is a perfectly glabrous species, except as to the legs. 

Saroffus^ jloccosris. 

S. late ovatuSy Mvo-testaoeuB, subtiliter punctnlatus ; prothoraoe 
apice profunde et anguste emarginato; eljtris baud carinatis, 
Butura elevata. 

Hah. Queensland (Wide Bay, on trees ; Brisbane, &c.). 

Broadly ovate, moderately convex, fulvous testaceous, mi- 
nutely punctulate ; head small, eyes nearly contiguous ; an- 
tennas terruginous ; prothorax short, very transverse, brownish 
testaceous, the apex narrowly and deeply emarginate ; elytra 
not carinate, the suture raised, the expanded margins rather 
narrow : body beneath and legs dark brown, shining ; margins 
of the elytra beneath broad, glossy testaceous, minutely punc- 
tulate. Length 6 lines. 

All the specimens 1 have seen of this insect have been 
covered with a close-set white flocculent substance, which 
Mr. Currey, than whom there could be no higher authority, 
considerea to be a fungus belonging to the genus Isaria of 
Persoon, supposed to be the early condition of the SphaerisB. 
This 8ara^. Mr. Masters writes, is found " on trees covered 
with a white lichen which the insects very much resemble." 

Saroffus patellijbrmis, 

S. subrotundatus, depressus, fuscuB, fere glaber ; prothoraoe in medio 
exoavato; elytris tenuiter punctatis, indeterminate costolatiSy 
Butura anguste elevata. 

Hab. Western Australia. 

Nearly round, depressed, blackish brown, somewhat shining, 
and nearly glabrous ; head small, finely punctured, the inter- 
vals of the punctures granuliform ; prothorax finely pimctured, 
the disk narrow, with a well-marked central impression, each 
of the dilated margins as broad as the disk ; scuteUum very 
transversely triangular; elytra rather finely but irregularly 

• Erichson, Wiegm. Arch. 1842, i. p. 171. 
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pnnctaredy indistinctly ribbed, the suture raised into a finely 
marked narrow carina ; body beneath dull black, the margins 
of the elytra glossy ; legs shghtly hairy. Length 4-5 lines. 
A depressed form afiied to o. Dvboulaiiy Pasc., but, inter 
aliaj with a very distinctly elevated suture. 

Saragus incistis, 

S, obovatus, foscus, opacns, poetice convexior; prothoraoe lobo 
gibboso postioe angulato-emarginato ; elytris singulatim uni- 
costatisy extos triseriatim tuberculatis. 

Hob, New South Wales (Mudgee, under stones). 

Obovate, dark brown, opaque ; head and prothorax covered 
with short minute ridges (except the centre of the latter), 
and more or less longitudinal or slightly oblique : eyes not 
approximate, fix)nt rather concave ; prothorax deeply emargi- 
nate at the apnex, the angles on each side producea, subacute, 
behind the midole a slightly gibbous lobe angularly emargi- 
nate posteriorly ; scutellum broad, rounded behind ; elytra 
gradually broader behind for about two-thirds of their length, 
the suture finely raised, each elytron with a stout costa near 
the suture, abruptly terminating near the commencement of 
the posterior declivity, the space between the two irregularly 
but finely punctured, oetween the costa and expanded margin 
fliree rows of small elevated tubercles ; body beneath and legs 
black, rather glossy. Length 10 lines. 

A very- distinct species, approaching, but only to a limited 
extent, SL IcevicoUis^ Fab., ana its allies. 

Sarofftis asperipes, 

8. breviusculus, obovatus, fasco-niger, opacus ; elytris lineatim sub- 
tiliter punctatis, marginibus angustis, haud cormgatis; tibiis 
tuberculato-hispidis. 

Hab. South Australia (Port Lincoln, under stones). 

Bather shortly obovate, brownish black, opaque ; clvpeus 
slightly emarginate ; head and prothorax finely but not closely 
punctured, the latter with the disk slightly convex, distinctly 
separated from the margins, and of a paler brown, raised and 
thickened at the edges ; scutellum broadly transverse ; elytra 
more convex posteriorly, finely punctured in slightly irregular 
lines, every fourth interval between the lines slightly elevated, 
the margins very narrow and gradually obliterated posteriorly, 
not marked with transverse folds: body beneath and legs 
brown, slightly nitid ; tibiae covered with small hispid tuber- 
cles ; tarsi yellowish ferruginous ; antennae with the last joint 
nearly circular. Length &-6 lines. 
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Allied to S. simplex* y Hope, but shorter and more convex, 
with a narrow margin to the elytra, and hispid tibisB. The 
former species has the eljtral margins marked with delicate 
transverse folds. 

Saragus conjirmatus, 

S, obovatos, niger, subopacns; elytris singolatim quadricostatis, 
coBtis apicem versuB evanesceDtibuSy marginibus obsoletis. 

Hab. West Australia (Mr. Duboulay). 

Rather broadly obovate, black, slightly opaque ; head finely 
pimctured, broad in front, the clypeus not emarginate ; pro- 
thorax very minutely punctured, the disk slightly convex, 
distinctly separated nrom the margins, which are unicolorous 
and not thickened at the edges ; scutellum broadly transverse : 
elytra more convex posteriorly, impunctate, but closely covered 
with minute granules, each with four elevated lines gradually 
disappearing posteriorly, the first and third strongly marked, 
the fourth nearly obsolete, the suture raised, the margins not 
dilated, except very slightly at the anterior angles, and form- 
ing a narrow elevated edge ; body beneath and femora brownish 
black, finely punctured; tibiae minutely spinulous; tarsi slightly 
ferruginous ; antennae blackish, the last joint nearly circular, 
ferruginous. Length 6 lines. 

Narrower than the last {asperipes)j but at the first glance 
somewhat similar : it is, however, a very distinct species, and 
the elytra are totally destitute of dilated or foliaceous margins; 
but there is such a gradual approach to this in some other 
species as almost to take its absence out of the category of 
generic characters. 

Adelium'\ geminatum, 

A, fusco-cupreum, stibnitidmn ; prothorace pone medium valde in- 
curvato, supra canaliculate ; elytris interrupte striatis. 

Hcbb. Queensland (Wide Bay, under logs in dense scrubs). 

Dark copper-brown, faintly nitid ; head finely and irregu- 
larly punctured, the clypeus narrow anteriorly and rather 
strongly emarginate; prothorax transverse, irregular above- 
finely and unequally punctured, with a slender longitudinal 
groove, the sides strongly rounded, and behind the middle 
aeeply incurved and terminating in a sharp angle; elytra 
broaaer than the prothorax. subovate, rounded at the shoul- 
ders, interruptedly striate, tne alternate intervals of the dorsal 

* This species appears to me to be the same as S. carinaius, De Br., of 
which possibly & wphoides of the same authority is only a variety. 
t Kirby, Trans. Linn. Soc. xii. p. 420. 
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strise rather broader than the others ; body beneath and legs 
dark copper, the former nearly glabrous, the latter with a few 
scattered hairs. Len^h 5-6 lines. 

In outline approaching A, cistehideSj Er., and its allies ; 
but the form of the prothorax and the rather peculiar sculp- 
ture of the elytra make it a very distinct species. 

Liciiwma* elata. 

Z. cuprea, nitida ; elytris profande punctato-etriatis ; tarsis longios- 
colis, fulvis. 

Hab. Queensland (Wide Bay, under logs and stones). 

Copper-brown, shining, and finely punctured as in Z. nitida 
{antey ser. 4. vol. iii. p. 140), but longer, the prothorax more 
rounaed at the sides, considerably narrower, and much more 
finely punctured above; scutellum distinct and triangular; 
elytra deeply sulcate, the interstices narrow, but very convex 
and finely punctured, the punctures continued to the sulci, but 
scarcely apparent in the sulci themselves ; the most trencnant 
difference is that the anterior tarsi in both sexes have not the 
second and third joints short and transverse, as in my speci- 
mens of L. nitida^ but triangular, shortly so in one, probably 
the male, and longer and ovate in the others : in the typical 
form of the genus the claw-joint is nearly as long as the 
rest together, while in the present species the four basal joints 
are together half as long again as tne claw-joint ; in both the 
joints of the antennae are connected by short peduncles (or 
moniliform). Length 5 lines. 

Dinoria'f ccelioides, 

D. cuprea, nitida ; elytris sat late punctato-striatis, marginibus con- 
coloribuB. 

Hah, Queensland. 

Copper-brown, shining; head rather finely and distantly 
punctured; the clypeus concave in the middle, the suture 
straight ; prothorax transverse, finely punctured ; scutellum 
very transverse, short, indistinct ; elytra obovate, rather finely 
punctate-striate, the intervals between the striae not approxi- 
mate, flattish, very delicately punctured, the margins ana apex 
concolorous ; body beneath very glossy, reddish chestnut ; legs 
yellowish testaceous, the bases of the femora chestnut ; palpi 
and antennae pale ferruginous, the last joint of the latter 
broadlv oval, much shorter than the two preceding together. 
Length 2| lines. 

* Pascoe, Ann. & Mag. Nat. Hist. ser. 4. vol. iii. p. 140. 
t Pascoe, ibid, p. 141. 
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More convex than D. pictay and the eyes not quite so round. 
The scutellum of the latter was, from some oversight, stated 
to be " narrowly," instead of broadly, triangular, but it is not 
so transverse, although much more oistinct than in the present 
species. 

Seirotrana^ Master sii. 

S, oblonga, capreo-metallica ; prothoraco subplanato, marginibns 
int^ris ; elytris ovatiB, lineis intemiptis elevatiB, interstitiis bi- 
seriatim sub- vage punctatis. 

Hah, Queensland (Wide Bay, under logs in dense scrubs). 

Oblong, shining metallic copper; head roughly punctured, 
the clypeus broad, truncate anteriorly ; prothorax nearly flat 
above, minutely punctured, with a few much larger punctiform 
impressions irregularly scattered, the sides rounded, but a little 
incurved towards the base, the margins with a raised linear 
border; scutellum transversely triangular; elytra slightly 
convex, ovate, each with four raised interrupted Unes, the in- 
tervals between them biseriately punctured, the punctures 
rather small and not approximate; body beneath and legs 
glabrous, brassy, and very glossy. Length 9 lines, 

A fine and very distinct species, with the sculpture of the 
elytra like that of 5. catentdata. 

Setrotrana nosodermotdes, 

8. subplanata, fosca, indumento umbrino dense tecta ; prothorace 
lato, apice profunda emarginato, utrinque crenato ; elytris inter- 
rupte oostolatis. 

Hah. Queensland (Wide Bay, under logs). 

Rather flattish above, dark brown, covered with a dense 
umber-brown scaly crust, readily peeling off; head roughly 
impressed, a stout ridge on each side in front of the eye, 
meeting on the vertex, and forming with the clypeus a tri- 
angular space ; prothorax longer than broad, the disk with 
five broadly impressed longitudinal grooves, the apex widely 
and deeply emarginate, the anterior angles produced, passing 
beyond the eyes, the sides coarsely crenated, and forming an 
obtuse angle at the middle, then slightly incurved to the base; 
scutellum semicircular j elytra ovate, each with five interrupted 
elevated lines, alternating with finer lines of the same charac- 
ter, the inner nearly contiguous to the suture, the intermediate 
spaces irregularly punctured; body beneatn with an easily 
displaced reddish-brown crust; the legs with scattered ad- 
pressed hairs. Length 6 lines. 

♦ Pascoe, Joum. of Entom. vol. ii. p. 483. 
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A strongly marked species, its habit suggesting the North- 
American genus Nosoderma, 

AmarygmuB* tyrrhenus. 

A. saboblongo-ovalis, violaceo-purpureus, vel violaceo-chalybeatus, 
nitidus; elytris parallelis, striato-punctatis, pimctis subapproxi- 
mads, interstitiiB modioe convexis, vix punctads ; tarsis sat gra- 
cilibuB. 

Hah, Western Australia, 

Moderately oblong-oval, violet-purple, or steel-blue with a 
violet tinge, glossy, and more or less varying according to the 
light ; head not closely punctured, a little convex between the 
eyes ; antennae black, rather short ; prothorax rather trans- 
verse, minutely and somewhat remotely punctured ; scutellum 
curvilinearl^ triangular; elj^a somewhat narrow compara- 
tively, the sides parallel, stnato-punctate, the punctures rather 
close, the intervals of the striae moderately convex, nearly 
impunctate, or with a very minute puncture here and there ; 
body beneath glossy, black ; legs dark steel-blue. Length 
4-5 lines. 

A striated species, with rather narrow elytra, especially in 
the male — a character by which it appears to be well dif- 
ferentiated. Mr. Masters sends me a specimen of A. Howittii 
(ante, vol. iii. p. 348) from Port Lincoln, much more coppenr 
than the two I received from Dr. Howitt ; also two indiviauals 
otA. suturalis (ante, vol. iii. p. 350), one of which is destitute of 
the rich colour (bright golden green in the other) which adorns 
the type specimen. 

Amarygmvs maurulus. 

A, ovalis, niger, vix nitidns ; elytris cyaneo-nigris, leviter striato- 
punctatis ; pedibus antennisque ferrugineis. 

Hah. New South Wales (lUawara). 

Oval, or in one sex narrowly oval, black, scarcely shining ; 
head rather narrow, almost impunctate, the clypeus distinctly 
pimctured ; antennae slender, ferruginous ; prothorax mode- 
i^tely transverse, impunctate; scutellum triangular; elytra 
dark blue-black, finely striate, the striae with elongate, slightly 
approximate punctures, the intervals of the striae rather broaa, 
not convex, with a very delicate scattered punctation ; body 
beneath blackish brown ; legs ferruginous, the femora glossy, 
tarsi slender. Lenffth 3-3^ lines. 

A small dull-looting insect, approaching A. tar salts, but 
with a more approximate punctation on the elytra, ana dif- 
ferently coloured. 

• Dalman, Anal Entom. p. 60. 

Ann. & Mag. N. Hist. Ser.4. Vol.y. 8 
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Amarygmus variolaris, 
A, subanguste ovatus, aereus, Bubnitidas ; elytris pimctis distinctis- 
simis irregnlariter dispersis. 

Hah. Queensland (Wide Bay, tinder the bark of trees). 

Rather narrowly ovate, yellowish brassy, not very glossy ; 
head rather broad, finely and somewhat sparingly punctured ; 
antennae brownish chestnut, the third joint shorter than the 
two next together ; prothorax strongly transverse, finely punc- 
tured ; scutellum triangular ; elytra oblong, moaerately con- 
vex, the sides very gradually narrowing from the base, more 
rapidlv rounding towards the apex, with opaque, dark-greenish, 
irregularly dispersed, and somewhat distant punctures ; body 
beneath yellowish brassy, shining ; legs glossy brownish chest- 
nut. Lenffth Sj lines. 

One of the most distinct species of the genus, on account erf 
the peculiar sculpture of the elytra. Of the two specimens 
which I received from Mr. Masters, one (the male?) has the 
three basal joints of the anterior tarsi short and strongly di- 
lated, — while in the other they are very slender and elongate ; 
the antennaB are also almost linear, with the outer joints ob- 
long : in the former the antennae are imperfect, but they appear 
to be stouter. 

EURYPERA. 

(Subfamily Aj^artguinjs.) 

Caput ad ocnlos retractum. 
Oculi supra hand approximati. 
Tarsi subtus pilosi. 

Except that the body is shorter and more convex, the rest 
of the character is as in Amarygmus. The terminal joint of 
the labial palpi is so large as nearly to cover the labium ; but 
tiiis is only a modification of the -^wary^mtw-character. 

Eurypera cuprea, 

K cupreo-metaUica, nitida ; antennis, pedibus, corpore infra, nigrisy 
glabrb. 

Hah. Queensland (Port Denison). 

Reddish copper, shining ; head finely and rather sparingly 
punctured ; upper lip black, connected with the clypeus by a 
bright orange membrane : prothorax very transverse, gradually 
broader and rounded at the sides, the apex moderately emar- 
ginate, the disk covered with fine distant punctures ; scutellum 
triangular ; elytra not broader than the prothorax at the base, 
strongly rounded at the sides, finely sulcate, the sulci black, 
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with oblong, distant, indistinct punctures, the intervals very- 
minutely punctured j body beneath and legs black, glabrous, 
4shinin^ ; antennas black, slightly thicker outwards. Length 
4^-5 lines. 



XIIL — On the Organization of Sponges^ and their Relationahip 
to the Corah. By ErnsT HacKEU 

[Continued from p. 13.] 

What raises our deduction as to the common origin and 
ffcnealogical relationship of the sponges and corals to a per^ 
feet certainty is the hitherto entirely overlooked fundamental 
agreement of the sponges and corals {andy indeed^ of all the 
Ccdenteratc^ in the ontogenetic building-up of their body from 
two different layers ofcdls or genn^lameltce — the entoderm and 
ectoderm. In all Sponges (just as in all Acalephs, Corals, 
Hydromedusae, and Ctenophora) all the parts of tlie body are 
developed by the differentiation of two distinct cellular layers 
— ^an inner formative membrane, the entoderm^ and an outer 
formative membrane, the ectoderm. In all Sponges, as in all 
Acalephs^ the inner germ-lamella (or entoderm) lorms the 
epithelial lining of the nutrient canal-system, as well as. the 
spores or sexual products (ova and zoospermia), which are 
nothing more than sexually differentiated cells of this canal- 
epithelium 5 the outer germ-lamella (or ectoderm), on the 
other hand, forms the entire external wall of the canal-system 
and the principal mass of the body in general, which is 
differentiated in the higher Sponees and Acalephs into epi- 
dermis, connective tissue, skeletal parts, muscles, &c. The 
cells produced from the entoderm (yr inner fmnaiive membrane 
perform the tfegetative finctions of nutrition and reproduction 
ooth in the Sponges and in the AcalM)hs. The cells which 
originate from the ectoderm or outer firmative membrane^ on 
the other hand^ perform the animal functions of movement and 
sensation^ and serve also as a protective covering and as sup- 
porting skeletal parts for the whole body. It will therefore 
seem to be not inappropriate if in all Coelenterata (i, e. in all 
Sponges and Acalephs) we designate the entoderm (or inner 
formative cell-layer) as the vegetative germ-lameUaj and the 
ectoderm (or outer formative cell-layer) as the animal germ" 
lamelUu The wide view which is presented to us by this 
conception, and by its comparison with the corresponding 
relations of the germ-lamell» m the higher animals, and which 
is well adapted to elucidate the primitive relationship of all 
the stems of the animal kingdom , t. e. the common deri^atioii 

© 8* 
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of all animal phyla j will be explained more fully in my Mono- 
graph of the Calcispon^ae. 

1 will admit that this law, which appears to me to be of 
high importance, is subject to certain modifications in many 
individual cases, and that perhaps here and there, in both the 
Sponges and Acalephs, the two germ-lamellse or formative 
membranes (the entoderm and ectoderm) may replace each 
other by local substitution. Not unfrequently tne entoderm is 
lost over large spaces, and is replaced by the ectoderm. In 
some, perhaps in many cases (both in Sponges and Acalephs), 
the different signification of the two divergent germ-lamell» 
is, in particular parts of the body, not clearly recognizable, or 
even actually changed. Thus, for instance, perhaps in both 
groups of animals, sexual products may sometimes be deve- 
loped from the ectoderm ana muscles from the entoderm. But 
then, probably, these deviations and local substitutions of the 
two lamellsd are to be regarded as secondary modifications j 
only produced at a late period by adaptation. The original 
primary relation inherited by all Sponges and Acalephs from 
the common trunk-form (Protascus) is probably thai described 
above : the entoderm^ as the inner ^ vegetative germ-lameUaj 
forms the nutrient cells of the canal-epithelium, and the cells 
produced from these, by division of labour, serving for the pur- 
pose of reproduction (germ^ells or spores, ova andzoospermia); 
whilst the ectoderm j as the outer ^ animal germ-lamella^ forms 
the muscles, nerves, skeletal parts, outer covering, &c. 

This law finds its strongest support in the structure of the 
younff forms of the two groups of animals, which have been 
already referred to. The cup-shaped yoimg state, produced 
from the ciliated larva, whicn possesses a simple stomachal 
cavity (or digestive body-cavity) with a single, simple aper- 
ture (or mouth), and which, in the living Prosycum^ still re- 
calls to us the long-lost picture of the Protascus^ shows us its 
simple solid body-wall (or stomach^wall) composed throughout 
of the two distinctly differentiated formative membranes, the 
entoderm and the ectoderm, and, indeed, equally in the corre- 
sponding young states of the Spongiae as in those of the corals 
and the Acalephs generally. Here, again, however, the Calci- 
spongiae serve as admirable elucidatory objects, because, on 
the one hand, of all Sponges they approach nearest to the 
corals, and, on the other, in the graduated evolution of their 
simple organization, from the very simple Prosycum and 
Olynthus, up to the highly developed Dunstervillia and Cyar- 
thiscusy they bring wonderfully before our eyes the continual 
separation of the two originally divergent formative mem- 
branes, the vegetative entoderm and the animal ectoderm, 



Digitized by 



Google 



and their Relationahip to the Corah. 109 

notwithstanding their further differentiation to various higher 
structures. 

In all Calcispongise without exception (although in some 
more distinctly than in others), the fundamental and original 
diflference of the two formative membranes stands out so dis- 
tinctly, and may be so readilv and clearly traced in their fur- 
ther divergence, even up to the most highly developed forms, 
that it may be at all times visibly demonstrated. Consequently 
it has not escaped those naturalists who have most carefully 
investigated the structure of the Calcispongise. Here and there 
they all speak of the different layers of the body-wall ; but 
none of them has in'dicated their general and genetic signifi- 
cance, and no one has perceived that the entoderm produces 
exclusively the epithehum of the canal-system, which per- 
forms the function of nutrition, and the cells servingfor re- 
production, and the ectoderm all the other cells. For this 
reason I may be permitted here to adduce some special cir- 
cumstances connected with tiie structure of the bodv in the 
Calcispongise, the detailed description of which, and their elu- 
cidation by figures, I reserve for my monograph. 

The entoderm^ or inner formative membrane of the Calci- 
spongiae, produced from the inner cell-layer or vegetative 
germ-lamella of the embryo, originally lines the whole inner 
surface of the nutrient canal-system or gastrovascular system 
in the form of a single continuous cell-layer of flagellated epi- 
thelium. By the expression flagellated epithelium (Geissel- 
Epithel, epithelium nagellatum) I imderstand an epithelial 
cell-layer, each cell of tohich bears a single vibratile hair (fla- 

f ilium), in contradistinction to ciliated epithelium (Wimper- 
pithel, epithelium ciliatum), each cell of which bears two or 
mare vibratile hairs (Wimpem, cilia). Flagellated and ciliated 
epithelia are to be distinguished as two different modifications 
of vibratile ynthelium (Flimmer-Epithel, epithelium vibrato- 
rium). In all sponges the vibratile epithelium appears to occur 
exclusively in me form of flagellatea yntheltumj and never in 
that of ciliated epithelium. This applies both to the vibratile 
cells which line the inner surface of the canal-system and to 
those which clothe the outer surface of the vibratile swimming 
larva. In both cases the epithelial cells are always mono- 
trichal, flagellate cells, and never polytrichal, ciliate cells. The 
flagellate cells of the sponges are perfectly naked and mem- 
branelesi^ ; their protoplasm passes directly into the long fla- 

rdlum, which is thicker at the base. In the flagellate cells 
have never failed to find a distinct nucleus. It is usually of 
very considerable size, one-half or two-thirds as large as the 
cell. Generally the flagellate cells line the walls of the canal, 
system only in a single layer ; rarely several layers are super- 



Digitized by 



Google 



110 M* E- Hftckel on ^e Organization of Sponges j 

imposed upon each other. Sach stratified flagellate epithelium 
occurs, for example, in Tarroma and Glathrina. 

Besides the flagellate cells, the entoderm of the sponges 
rives origin only to one product, the ova* Although hoe, 
following the example of all authors, I denominate the germ- 
cells or reproductive cells of the sponges ova^ this is not with- 
out great hesitation. Thus, although I have most carefully 
examined with the microscope hundreds of CalcispongisB, I 
have never succeeded, either in these or in the other sponges 
investigated by me, in detecting any trace of fecundating male 
elements or eoospermia. I have thus become verv suspicious 
of the generally accepted sexual differentiation of the sponges 
in general. The cmly accounts of zoospermia in sponges 
which seem to merit confidence (althougn they still require 
confirmation) are those of LieberkUhn with regard to Spongilla. 
"What Carter describes as the zoospermia of Spongilhi are,, as 
LieberkUhn perceived, Infusoria j and what Huxley figures as 
the zoospermia of Thetya are very probably vibratile celb. 
No less doubtful are the filaments which K5lliker describes as 
the zoospermia of Esperia^ Scepticism as to the occurrence 
of zoospermia in sponges appears the more justifiable because^ 
on the one hand, the detacned flagella of the flagellate cells, 
which move briskly, may very easily be mistaken for motile 
seminal filaments, and, on the other, many of the most expe- 
rienced observers, such as O. Schmidt and Bowerbank, who 
have examined microscopically thousands of sponges, have, 
like myself, sought in vain for male organs of any kind 
whatever. I regard it, therefore, as most prudent and advisa- 
ble, for the present, to doubt the sexuality of the sponges* 
But then the cells subserving reproduction^ the germ-cells 
(gonocyta), must be designated not as sexual eggs (ova), but 
as asextud germ-cells (sporse)* 

I have found the spores or so-called ova, in all sponges 
investigated by me, to be perfectly naked and destitute of 
membrane, like the flagellate cells from which thev proceed. 
Throughout I have never found in the sponges examined by me 
any trace of a membrane or true cell-membrane on the cells. 
Au sponge-ceUs are naked cells without envelopes (gymnocyta). 
The spores of the Calcispongise have hitherto been seen only 
by Lieberktlhn in Sycum dliaium^ and by Kdlliker in Tarrus 
imd Dunstervillia. I have never missed them in any of the 
mature Calcispongiae investigated by me. They are very 
easily recognized, as they are distinguished at once from the 
flagellate cells by their very considerable size and the absence 
of the flagellum, whilst no other independently persistent cells 
(except these two cell-forms of the entoderm) occur in the body 
of the Calcispongiae. 
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The mode ofjproduction of the spores or so-called ova of the 
sponges has hitherto been unknown. In mj monograph I 
snail demcmstrate that thej proceed directly from the flagellate 
cells, and consequently are products of differentiation of the 
eHiodernij or metamorphosed fiagellate cells. The simple and 
extremely significant fact that the reproductive cells are pro- 
duced, by division of labour, from the nutrient vibratile cells 
of the entoderm or vegetative germ-lamella applies also to 
the sponges equally with the Acalephs. According to Kdl- 
liker, the spores ox DunsterviUia and TamAs lie outside the 
vibradle epithelium in the ectoderm. But they only get there 
when, from the increase of their bulk, they can no longer find 
room among the surrounding flagellate cells of the entoderm. 
They then project sometimes into the ectoderm and sometimes 
into the lumen of the canals. I have never found special 
spore-capsules in the Calcispouffifle, but the spores may deve- 
lope themselves from the flagellate cells on me most diflferent 
spots in the entoderm. What Lieberktthn describes in St/cum 
as a special '^receptacle for the ova, without demonstrable 
structure," I have never seen, and I suppose that these asserted 
spore-capsules are transversely cut canals. 

As K.5lliker has already pointed out, the spores of the 
sponges have a remarkable resemblance to large ganglionic 
cells. This is due to the fact that the protoplasm of the cells 
emits from the periphery polymorphic branched processes. 
The spores of the Calcispongice resemble large Amoebse, and 
perform amoeboid movementSj by extending and retracting 
audi iMranched processes. In a state of repose, they are sphe- 
rical or polyhedral. Each spore possesses a very large, usu- 
ally spherical, and limpid nucleus. This encloses a large, 
round, dark, nucleolus, and this, again, a distinct nucleolinus. 

Hie SponaicB are in part sporiparous and in part viviparous. 
In the sponparous sponges (e. g» Leucosolenia^ Clistotynthtis) 
the mature spores drop out of the entoderm into the stomachal 
cavity or into the parietal canals issuing from the latter, and 
are then cast forth through the mouth in the forms whicn are 
provided with a mouth, whilst in astomatous sponges thejr 
creep out through the cutaneous pores. In the latter case their 
amoeboid movements will be of essential assistance to them. 

In the viviparous sponges (e. g. Olynihys^ Clathrina) a 
spherical body (embryo), composed entirely of similar naked 
nucleated cells, is produced from the simple spore-cell by con- 
tinued division ("segmentation") within the body of the 
sponge (either in the stomach or in the parietal canak issuing 
from it Each of the cells situated on its surface emits a fila- 
mentous process, and thus becomes a flagellate cell. Then 
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there i« produced in the interior of this vibratile embryo a 
central cavity (stomach), which, sooner or later breaking 
through to the outside, acquires an orifice (mouth). As has 
abready been remarked, the wall of this simple stomachal 
cavity (body-cavity) then becomes differentiated into two 
different cellular layers. After the vibratile larva has issued 
from the parent body, and come to rest after swimmine about 
for a time, the cells of the outer surface retract their nagella^ 
become fused together, and thus form the ectoderm. Oq the 
contrary, those cells wnich surround the stomachal cavity emit 
each a filiform process, and thus become flagellate cells and 
form the entoderm. It is only much later, when the sponge 
has attained its true maturity, that the spores are product 
from individual cells of the entoderm. 

The body-wall, or stomachal wall of the freely swimming, 
ovate, vibratile larvae, the entire canal-system of which con- 
sists of a simple stomachal cavity with a mouth-orifice, is 
composed, in the smaller Calcispongise (e, g, Olynthus, Nar- 
doa)y only of two layers of cells, the ectoderm and the ento- 
derm each forming only a single layer of cells. In the larger 
Calcispongise, on the contrary (e. g. Dunstervillia^ Clathrina)^ 
each of the two sets of cells may divide into several layers. 

The ectoderm or outer formative membrane of the CcUci- 
sponaicBj produced from the outer cell-layer or animal eerm- 
lamella of the embryo, always forms more than half the 
volume of the body, as it is always thicker (often several 
times) than the entoderm. The ectoderm consists of intimately 
amalgamated naked ceUsj the nuclei of which are always 
at first, and usually even at later periods, distinctly visible in 
the united protoplasm, which is frequently differentiated in 
various ways. The nuclei are generally of an elongate- 
rounded form, and frequently surrounded by an aggregation 
of fine granules, which not rarely radiate m)m the nucleus 
and extend in various directions into the protoplasm. Al- 
though in the ectoderm of the mature Calcispongiae, the appa- 
rently almost homogeneous, nearly structureless, fundamental 
substance, charged with nuclei and skeletal spicules, no longer 
allows any trace of the amalgamated cells of which it is com- 
posed to be recognized, it has nevertheless been actually pro- 
ducedfrom originally separated cells by their subsequent fusionj 
as is clearly proved by the ontogeny of the embryos and 
larvflB. The ectoderm therefore does not merit the name of 
true sarcode, if under this notion we understand free and pri- 
mitive protoplasm not yet differentiated into cells. The deno- 
mination syncytium or sarcodine might perhaps seem more 
suitable for it. 



Digitized by 



Google 



and their Relationship to the Corah, 113 

The ectodenn of the Calcispongise, which becomes con- 
verted by tliQ fusion of the originally separate cells of the outer 
or animal germ-lamella into the m some respects retromor- 
phased tissue of the sarcodine or syncytium^ represents, physio- 
logically considered, a tissue which performs the whole of the 
animal functions of the sponge-body — movement^ sensationy 
support J and covering. The amalgamated protoplasm of the 
sarcodine is contractile and sensitive^ forms the skeleton^ and 
covers the surface of the body. It therefore, as it were, unites 
in one person the four functions which, in the higher animals, 
are separated and distributed over the four tissue-systems of 
the muscles, nerves, skeletogenetic connective substances, 
and epidermoidal covering. 

In a morphological point of view, of all the functions of the 
ectoderm its skeletoaenetic activity indisputably produces the 
most important results. The skeleton of the Calcispongiae, as 
indeed of all other sponges, is purely the product of the ecto- 
derm — and, indeed, never a simple exudation, an " external 
plasma-product," as I have expressed this idea in my * Ge- 
neral Morphology,' but always an internal plasma-product. 
The qtuBstw vexata, so often ventilated, whether the skeletal 
parts of the sponges are or are not produced in the interior of 
cells, is solved by the developmental history. When the 
skeletogenetic protoplasm still persists in the form of a distinct 
cell provided with a nucleus, tne spicules are produced in the 
interior of this cell. But when the skeletogenetic cells have 
already become fused together to form sarcoaine^ the skeletal 
parts are produced in the interior of this syncytium. The ske- 
letal parts of the sponaes are never produced at the free surface 
of the ectoderm^ but always in its interior. 

In the calcareous skeleton of the Calcispongias, by which 
these sponges are distinguished from all others, we may with 
comparative ease convince ourselves of this fact. The spi- 
cules of the calcareous skeleton are in them either entirely 
concealed in the modified protoplasm of the ectoderm, or, 
when they project freely from its surface, they are still coated, 
as if with a sheath, by a thin layer of the protoplasm. • This 
character, first indicated by KoUiker in Tarms spongiosus 
(his Nardoa spongiosa)^ has occurred to me more or less dis- 
tinctly throughout the Calcispongiae. Moreover in certain 
cases the calcareous spicules contain a central canal filled 
with protoplasm, such as occurs almost universally in the 
siliceous spicules of the siliceous sponges. Lastly, in many 
(perhaps in all ?) Calcispongiae the carbonate of lime of the 
skeleton appears not to be deposited quite pure, but to be in- 
timately combined with a more or less considerable quantity 
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of organic substance (modified protoplasm). In many Caki- 
sponjfise the carbon-compound takes so considerable a share in 
the tormalion of the skeletal parts, that die latter, after the 
extraction of the carbonate of lime by muriatic acid, remain 
quite unchanged in form and size, whUst onl^ a slight residue 
of molecular calcareous dust is left after calcmation. 

The forms of the skeletal parts or spicules in the Calci- 
spongiee are, as is well known, bj no means so multifSeurious 
as in the Silicispongise. Only the four following ftmdamental 
forms occur, with various modifications r^ — 1. Simple spicules 
(linear, cylindrical, or fusiform), frequent. 2. Two-limbed 
spicules (forked or hooked), very rare. 3. Three-limbed or 
triradiate spicules (with equal or unequal limbs and with 
equal or unequal angles), by far the most frequent, and at the 
same time the form most characteristic of the Calcispongiae. 
4. Four-limbed or quadriradiate spicules (the fourth ray of 
which usually projects freely into the canal- system). The 
different modifications of these four fundamental forms, which 
have hitherto occupied the attention of the observers of the 
Calcispongiae more than all the rest of their organization, will 
be completely described in my monograph. 

That the UalcispongisB of all living sponges are mostneariy 
allied to the corals, may be inferred m the first place even 
from the calcareous nature of the skeleton in the two groups. 
But to this may be added very interesting homologies in the 
special differentiation of the canal-system in the most hi^ly 
developed forms of the Calcispongiae, which in part directly 
approach the simpler forms of corals even by the formation 
of antimera*. We may therefore be allowed, in conclusion, 
to glance at the steps in the evolution of the cancU-syste/n 
in the Calcispongiae. 

At the root of the whole system (or, what is the same thing, 
of the genealogical tree) of the Calcispongiae stands the remark- 
able Prosycumj the little calcareous sponge whose canal-system 
consists merely of a stomachal cavity with a mouth-opening. 
Next to this comes Olynthus, a simple "person " with stomadi 
and mouth-opening, but the stomachal wall or body-wall of 
which is permeated by perfectly simple pores. These cutaneous 
pores are simple breaches in the parenchyma, which perforate 

• Hackel applies the term ^^ (tntimera^^ to the *'homotypic oigans" <rf 
Bronn — that is to say, to thoee segments of the body, placed side by side, 
of which each contains ^ all or nearly all the essential parts of the body 
of the species." The segments of the Badiate animals, as indicated in 
the text, furnish the most striking examples of this mode of formation. 
Where the repetition of parts occurs in consecutive segments (as in the 
Annulosa); these are called ** wtetamera*^ by HackeL — W. S. D. 
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both layers of the body-wall (ectoderm and entoderm) and are 
produced by the mutual separation of the cells at changeable 
points. There is no special canal-wall. The situation <md 
number of the cutaneous pores are not constant^ but changecMe^ 
in OlyiUhus and the most nearly allied CaloispongisB {Leuoo- 
solemiay GUstolynAus). New ones form themselves, whilst the 
previously f(»ined pores are again obliterated by the union of 
the cells which have moved asunder. The pores behave in 
this manner also in Leucosolenia (a stock-forming Olynthus) 
and in Clistolynthus (an Olynthus with the mouth closed up). 
In the larger and more highly developed Calcispongise the 
simple and inconstant cutaneous pores gradually become con- 
verted into permanent and constant canals, which acquire a 
proper wall by the extension of the flagellate epithelium of the 
stomachal cavity upon their inner surface throughout the 
whole of the ectoderm (as in the family Sycaridae). Among 
these the genera Sycfum and DunsterviUia have hitherto been 
most accurately examined ; and in these the cutaneous pores 
have become developed into very considerable canals, which 
are quite re^arly arranged, and traverse the wall of the body 
in a radiating direction. All previous observers, however, 
have overlooked the fact that these radiating canals not only 
open inwardly into the stomach and outweSrdly at the sur- 
face of the body, but also all stand in direct communica- 
tion with each other. The walls between the individual 
closely contiguous radiating canals are, in fact, perforated in 
all parts like a sieve, and interrupted by numerous apertures 
of communication, or conjunctive poreSy through which each 
canal commimicates with all its neighbours. In some genera 
the regular radiating canals ramify outwards in the same way 
as the irregular parietal canals in the walls of the Dyssycidee. 
The most remarkable development of the canal-system is 
attained, however, in Cyathiscus^ which is nearly allied to 
Sycarium and Sycuniy and in which the horizontal partitions 
between the superimposed radiating canals become absorbed, 
whilst the vertical partitions between the canals lying side by 
side persist. By this means is produced a system of radial 
perigastric chamberSy which Is exactly analo^us to the corre- 
spooKling svstem of perigastric cavities radially surrounding 
tne stomach in the corals. The only distinction Is, that the 
direct communication between the stomachal cavity and the 
chambers surrounding it takes place In the corals by the open- 
ing of the stomach and perigastric chambers below Into the 
common basal space of the body-cavity situated beneath them, 
in Cyathiscus, on the contrary, by longitudinal rows of aper- 
tures (stomacnal pores) which perfoi^te the pwiition between 
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the stomachal cavity and each perigastric radial chamber. 
Thus the ^^ person " of Cyathiscus divides into a radial system 
of antimeraj just like each developed coral-person. 

That the farmaiion of antimera occurs frequently in the 
sponges generally, and that thereby a still closer approxima- 
tion to the corals is effected, has hitherto been entirely over- 
looked, Miklucho having only last year called attention to it 
{L c. p. 230). In Axinella polypoides^ Osculina polystomellaj 
and many other sponges — among fossil forms, especially in 
Coeloptymium lobatumj Siphonia costata^ &c., they strike one 
at once. These " radial " sponges are true " Radiata " no less 
than most corals. It is evident, however, that, fix)m a tecto- 
logical point of view, the sponges in which antimera are so 
distinctly differentiated rise no less than the more highly deve- 
loped corals above the lower sponges, in which no formation 
of antimera occurs. 

Consequently, except the higher degree of histological dif- 
ferentiation in most corals, there remains not a single character 
which completely separates the sponges from the corals. Even 
the tentacles surrounding the mouth, which have hitherto 
appeared to be the exclusive property of the corals, begin their 
development in certain sponges. At least I would regard as 
incipient tentacles the extremely remarkable curled and fringed 
*^ papillsB " which form a circlet surrounding the mouth-open- 
ing of Osculina polystomellay one of the most remarkable of 
sponges. Moreover less importance is to be ascribed to the 
tentacles of the corals, as secondarily developed appenda^, 
because even corals occur in which they are almost wantmg 
or developed only in the form of rudimentary buttons (e. g. 
Antipathes). 

That the conditions of stock-formcUion or cormogeny are 
exactly the same in the corals and in the sponges scarcely 
needs to be particularly mentioned. It is precisely in this 
respect that the agreement between the two classes is so 
striking that it was this principally which led the older natu- 
ralists to imite the sponges and corals in their classifications. 
In the sponges we find no less multiplicity than in the corals in 
the combination of the " persons "to form stocks ; and even the 
special modifications in the stock-formation which are produced 
by the multifarious forms of incomplete division and gemination 
in the corals are reproduced in the sponges. Only one peculia- 
rity pertaining here may be specially indicated, because it has 
repeatedly led to singular misinterpretations. This is the 
formation of peculiarly reduced stocks by the growing together 
or concrescence of the branches^ i. e. ^^ persons. Just as in the 
well-known fan-corals (e. g. Rhipidogorgia flabellum) the pe- 
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cnliar forms of the flatly dilated net-like stocks are produced 
by the repeated concrescence of the branches and anastomosis 
of their cavities, so in the sponges there are found stocks not 
onljr dilated and reticulated, but even twisted up into a coil, 
whilst at the same time their branches, t. «. " persons," grow 
together and anastomose at their pointe of contact. Among 
the Calcispongiae these labyrinthic coils become so dense, 
especially in the Nardopsidce and Tarromidce^ that the inter- 
spaces between the adult "persons" have been frequently 
taken for the internal cavities of their communicating canal- 
system. Thus, for example, Kolliker describes the interstices 
and fissures between the densely united branches of the stock 
of his Nardoa spongiosa (our Tarrvs spongiosus) as " efferent 
canals," and the internal vibratile canal-system (the cavities 
of the branches) which occurs in this as in many other sponges, 
as " a network of ciliated canals, such as has hitherto been 
seen in no sponge." 

The most remarkable results are produced by continued 
concrescence of the " persons " in the genera iHardoa^ Nar- 
dopsisj and Coenostoma^ which I have therefore comprised in 
the distinct order of the Coenosvca. In these, after tne attain- 
ment of maturity, the stomachal cavities or " flues " of the 
different " persons " which compose a stock, and which have 
been produced by lateral gemmation from one " person," open 
together finally into a single cavity (a common " excurrent 
tube ") which opens outwards by a single orifice (a common 
mouth). As the mature sponge in this case possesses only a 
single mouth-opening, it is apparently only a single ^^ person^'* 
but in reality a true stocky i. e. a cormus composed of several 
"persons." In youth each "person" possesses a proper 
mouth-opening, imtil it subsequently becomes united with its 
neighbours, and forms, together with these, a common mouth- 
opening. 

If we are to distinguish these wonderful animal-stocks the 
" persons " of which, by excessive centralization, have given 
up the most essential part of their individualitv, the mouth, 
and in place of it have acquired a common stocK-mouth (cor- 
mostoma)^ from the primitive polystomatous cormi, by a parti- 
cular denomination, they might perhaps be fittinglv named 
Ccenobia, The oldest form of starfish (Tocastra), which, ac- 
cording to my hypothesis as developed in the ' General Mor- 
phology,' is also the primitive stem-form of the Echinoder- 
mata, would have to be regarded as a coenobium of this kind. 
If, in accordance with this phylogenetic hypothesis, the primi- 
tive form of starfish actually represented a stock of annulated 
worms (persons) which had formed for themselves a common 
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mouth-opening, this apparently so wonderful process would 
not, in fact, be more wonderful than the production of the 
ccenobium of a Nardoa or Nardopsis from a stock of Leuco- 
soleniay which may at any time be traced ontogeneticallT. 
Thus the lower coenobia of the Coenosyca appear actually 
well fitted to elucidate the production of the higner coenobia of 
the much more perfect Ecninodermata. 

Peculiar as tne Nardopsidce and CoBnostomidcB with their 
single cormostome may appear, they (or at least the former) 
are united by transitive mtermediate forms with the Leuoo- 
solenim from which they have proceeded. Such transitive 
forms are the Tarromidce^ in whicn the spon^-stock possess^ 
not one, but several cormostomes, and in which, therefore, the 
mouth-openings of the " persons " are not all fused together 
into one, but in groups mto several separate stock-mouths. 
On the other hand, however, the advancmg amalgamation of 
the mouth-openings originally present may lead to their com- 
plete disappearance, as in the astomatous sponges already 
cited. Both the individual "persons" {Clistolynthus) and 
the stocks composed of several " persons " {Auloplegma) may 
lose their original mouth-openings by secondary fusion. Hence 
there are among the Calcispongise both individual forms with 
cutaneous pores, but without a mouth {Clistolynthusy AtJo- 
plegmajj and also opposite forms with a mouth but without 
cutaneous pores {Prosy cum). 

The phenomenon here touched upon, namely, that the ap- 
parently opposite and extreme structures are united by the 
mterposition of a chain of gradual transition-forms, and that 
consequently the unitv of the type of organisation, t. e, the 
unity of descent, displays itself throughout, notwithstanding 
the greatest multifariousness in the details, strikes the critic^ 
and unprejudiced naturalist everywhere among the Calci- 
spongice. as, indeed, among the sponges generally j and this 
causes tneir study to appear so extremely instructive and so 
uncommonly fruitful, especially for the understanding of the 
descenclence theory. The entire natural history of the sponges 
is a coherent and strikina argument ^^Jbr Darwin,'*'* Fritz 
Mliller and Oscar Schmidt have alrea<fy put forward manv 
particular examples of this undeniable fact, and I have myself 
everywhere found it perfectly confirmed. The organism of 
the sponges has evidently kept itself, down to our time, so 
fluid, so mobile, and so flexible, that we may here moat plainly 
trace step by step the origin of the different species from a 
common stem-form. 

In this respect two forms of sponges may be indicated as 
quite peculiarly instructive and mtcPesting. These are Mi- 
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klucho's Guancha hlanca and my Sycometra compreasa : these 
two calcareous sponges occurring in such various forms that 
they seem to belong sometimes to one and sometimes to another 
systematic group, and place systematists in the greatest diffi- 
culty. In the loUowing Prodromus of a system of the Calci- 
spongise* I have been able to get over this difficulty only by 
founding for them a special order — that of the Metrosyca. 

Ghuxncha hlanca (firom the Canary Islands), in its most deve- 
loped form, appears as a sponge-stock which hears on one and 
the same cormus the mature forms of not fewer than four per- 
fectly different genera^ namely, Olynthus among the Monosyca 
(form A of Miklucho), Leucosotenia (form S) and Tarrus 
(form D) among the Polysyca, and Nardoa among the Coeno- 
gyca (Miklucho s form Cf). In the same way, the most deve- 
loped form of the Norwegian Sycometra compressa appears as 
a sponge-stock which hears on one and the same cormus the ma- 
ture forms even of eight different genera^ namely : — Sycarium 
and Artunas^ of the family Sycaridae ; Syddium and Arty- 
niumj of the family Sycodendndse ; Sycocystis and Artyneluzj 
of the order Clistosyca ; and SycophyUum and ArtynophyUum^ 
of the order Cophosyca. But we must regard all these forms 
united upon one stock as generically different, and not as mere 
developmental stages of one species, inasmuch as each of them 
is capable of reproduction, and bears about it in its developed 
spores the convincing testimony of perfect maturity. In these 
extremely remarkable and important sponges the organic species 
is to he ohserved as it were " in statu nascentiJ^ 

The same is probably true of Sycarium rhopcdodes from 
Norway and Ute utriculus from Greenland, the latter described 
by Osciar Schmidt, provided that the different forms of these 
which I have ranged imder the genera Sycarium^ ArtynaSy 
Sycocystisy and Artynella really manifest their specific matu- 
rity by the possession of developed spores. 

If we return, in conclusion, to the relation between the 
sponges and corals, and endeavour to establish artificially the 
boundary between these two classes of animals, we find no- 
thing essential except the higher degree of histological dif- 
ferentiation in the* corals, ana especiallv their possession of 
urticating cells. No sponge forms urticating organs in the cells 
of its eciodermy whilst these are present to a greater or less ex- 
tent in aUAcalephs (in all Corals, Hydromedusce, and Cteno- 
phora without exception). It must be admitted that this his- 
tological character is in itself very unimportant, and, in respect 
of both its physiological and its morphological significance, is 
but little adapted for the establishment of a sharp boundary 
* A translation of this will appear in our next Number. 
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between the sponges and the other Coelenterata. This boun- 
dary appears to be very artificial, if we consider that both 
among the Vermes and among the MoUnsca there are parti- 
cular forms with urticating organs. It is, however, still 
further weakened when we take a general view of the whole 
of the conditions of histological differentiation in the sponges 
and corals, and become convinced that in both classes a wide 
scope is given to the degree of differentiation. Not a few of 
the more highly developed sponges, with regard to histological 
differentiation, perhaps occupy a higher grade than many 
corals, or at least than the HydrcB among the Acalephs. On 
the other hand, a very important and thoroughgoing difference 
between the Acalepns and Sponges would result from the 
confirmation of flie supposition expressed by me above, that 
zoospermia and consequently sexual differentiation do not 
occur among the sponges, and that thjB supposed " ova " of the 
sponges are agamic spores. 

The further explanation and establishment of all the parti- 
culars here brought forward I reserve for my detailed mono- 
graph of the CalcispongisB, and, in conclusion, beg all readers 
of this preliminary commimication who may be in possession 
of dried or spirit specimens of CalcispongisB to be kind enough 
to transmit them to me for examination and comparison, in 
order to render the systematic part of that work as complete as 
possible. The Calcispongise have hitherto been so sparingly 
represented in zoological collections almost everywhere, and 
their classification is so imperfect, that the following Prodro- 
mus of a system of the Calcispongiae must commence quite 
afresh. Moreover many Calcispongiae are so very different in 
their internal structure, whilst their sober exterior appears 
almost the same, that the most accurate microscopic examina- 
tion of all the forms hitherto discovered is quite indispensable 
for the establishment of their classification. 



XIV. — On a new Genus of the Madreporaria or Stony Corah 
(Stenohelia). By Wm. S. Kent, F.Z.S., F.R.M.S., of the 
Geological Department, British Museum. 

In the ^Proceedings of the Zoological Society for 1862,' 
p. 196, J. Y. Johnson described as a new species of AHopora 
a small branching coral, of the family Oculinidae, taken by 
himself in the vicinity of Madeira. There are. however, 
several points of structure connected with it, seemmgly over- 
looked oy Mr. Johnson, which render it perfectly essential 
that a new genus should be created for its reception. 
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The following are the characteristics of the new genus (for 
which I propose the name of 8tenokeUa)j amended by recent 
observation : — 

Corallum dendroid, flabelliform ; surface of the coenenchyma 
delicately striate. Calices all turned one way, pedimculate, 
compressed transversely to the axis of their peduncles. Septa 
equal, scarcely exsert. Columella styliform, deeply immersed. 
Pali rudimentary. Calicular fossa deep. Increasing some- 
what irregularly by alternate distichal or subdichotomous 
gemmation. Ampmlae not essential, developed to a more or 
less considerable extent. 

Stenohelia maderensis. 

AUopora maderemU, J. Y. JohiLson, Proc. ZooL Soc. p. 196, fiirs. 1, 2, 3, 
p. 197(1862). 

Corallum flabellate, the main stem somewhat irregularly 
and the ultimate ramifications altemate-distichal or dichoto- 
mously branching, occasionally, however, as many as three 
calices originating from the margin of the preceding one. 
Branches cylindrical, delicately striate, sometimes coalescing. 
Calices compressed, transversely ovate, pedunculate, all di- 
rected the same way, those on the main stem becoming gra- 
dually obscured by tne outgrowth of the coenenchyma. Septa 
scarcely exsert, twelve to sixteen in number, projecting but 
little into the calicular fossa. Calicular fossa very deep, 
having springing from its bottom a well-developed, styli- 
form, pointed, and hirsute columella, surrounding which are 
traces of rudimentary pali. Ampullse present in the shape of 
rounded elevations of the coenenchyma studding the corallum 
on the opposite side to that on which the calices open, the 
surface of these elevations slightly echinulate. Long diameter 
of the calices measuring from ^ir to -fV inch, the shorter 
averaging one-half of the same." Height of coralluni of the 
single specimen in the British Museum 3^ inches. Colour of 
the sclerenchyma pure opaque white. 

Hob. Madeira. 

The foregoing description differs essentially in two points from 
that given by Mr. Johnson, — in the first place, in the record 
of a well-developed columella, and, secondly, in that of the 
presence of ampullae, both of which characters appear to have 
been entirely overlooked by the last-named writer. The 
columella, though deeply immersed and scarcely apparent, in 
every instance, to the unassisted eye, is very readily discerni- 
ble with the aid of the pocket lens, the assistance of a low 

Ann. & Mag. N. Hist. Ser.4. Vol.Y. 9 
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power of the compound microscope, howerer, being requisite 
to define its hirsute character. The ampulla, though sparingly 
scattered, are occasionally nearly globular, and of a size almost 
equalling in diameter that of the ramuscules which support 
them. 

Mr. Johnson, in describing the species as AUopora Tnade- 
rensisy considers it to possess a great general resemblance to 
Stylaster flahellifiynnisj and, being under the impression that 
it does not possess ampullae, is of the opinion that this last 
circumstance indicates that the two genera AUcpora and 
Stylaater should be united. Admitting the insufficiency of 
the presence or absence of these episclerenchymatous develop- 
ments as a generic or even specific diagnostic (which fact 
I shall amply demonstrate in describing some new species of 
AUopora proper in a forthcoming catalogue of the Madrepores 
contained in the British Museum, now in course of publication), 
the altemate-distichal or entirely irregular nature of the gem- 
mation which obtains in the two respective genera is alone an 
all-sufficient line of demarcation ; and accordingly, of these 
two, Mr. Johnson's species is the mcwre closely idhed to 8ty- 
taster. 

Mr. Johnson^ ^^g^i^i suggests that this species may possibly 
be identical with the AUopora infiindihuifera of Lamarck. 
Specimens of the last-namea species in the National collection, 
however, prove it to be very distinct from that interesting 
form. 

With regard to the true zoological affinities of Stenohelioj 
the pedunculated and transversely ovate calices all turning 
the same way, and the subdichotomous mode of gemmation 
frequently evinced, seem rather to indicate its close relation- 
ship to Cryptohelia of the West- African coast ; it is, moreover, 
a remarkable and significant fact that in many instances the 
lower half of the calyx is as it were thrust in upon the calicinal 
fossa ; fnd this may be accepted as a disposition towards the 
extreme modification in the same region which obtains in that 
genus, where we find that the inferior half is folded back so as 
to entirely conceal the calicular fossa. The close proximity of 
the habitats whence these two genera have been procured also 
carries with it a highly important significance. 

The genus Endokelia of Milne-Edwards may possibly form 
the immediate intervening link connecting the two genera 
here compared. It is distinguished by having the inferior 
edge of the calices developed m a tongue-like form in front of 
the orifices, though to a less extent &an in Cryptohelia ; the 
surface of the coenenchyma is smooth, and both columelia 
and pali are deficient 
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StenoheUa complanaia* 

SMcuter compiofuOus, Pourtales, Bulletiii Mas. Comp. ZooL Cambridge^ 
U. a p. 116^(1867). 

This species very closely approaches the preceding, and, 
except for its minute size, is scarcely distinguishable irom it. 
Such was the opinion entertained on reading Pourtales's de« 
scription : and a recent opportunity afforded me by Dr, Buncaa, 
of consulting his type sj>ecimens, only confirmed me in the 
conclusion I nad then arrived at. 

XV. — Notulce Lichenologicai. No. XXXII. 
By the Eev. W. A- Leighton, B.A., F.L.S., &c 

The following Analytical Key is extracted from Dr. Ernst 
Stizenberger's " Monograph ot Lecidea eabvletorum^ Florke. 
and the Lichens alUed to it," in ^ Acta Acad. Nat Curios.^ 
vol. xxxiv., and will be found serviceable to the student of 
that series of Leddece with fusiform spores. 

Spores 6-manj-ceUed , , .,, % 

Sporw (2-)4-cened , 27. 

Apothecia in section pale , 8. 

Apothecia in section dark , 20. 

Apothecia vntbout maigin .«.«..,. .' , 4. 

' Apothecia with persistent or evanescent mai]g^, . . « « « 12. 

i Colour of apothecia constantly pale or varying ^m pale roddish 
to dark liown 5. 
Colour of apothecia constantly brown to black ^ 9. 

r' \ Apothecia 0*8 milUm. in diameter 6. 

) Apothecia 0*6 millim. in diameter , •.««.«*.., 7. 

iThallos leprose, pale; fruit grey to blade L. cimrea^ Schier. 
(Exs., Hepp, 21). 
Xhallns powdery, «ap-green ; fruit yellowish* L, cmsrsOf t 
hypoleucOf Stizb. 
{Spores 4 mik.* broad. Z. ct^eo^oBeHUf NyL (Maas. 211, Af 3 ; 
Hepp, 512; Zw. 269, a^ Am. 205). 
Spores 8 mik. broad ,.,,.*,..,... «..«.. 8. 

« I Paraphyses compacted. X. aahtdetorum^ I KiUiasiu Jlepp. 
• I Paraphyses free. L, sabuleiorumj t 9uh$ph(sr9ide$f'^j\. 

rt i Apothecia 0*3 millim. in diameter , .,..,,..,.,.. 10. 

®* I Apothecia 0'4-0-6 millim. in diameter , , ♦ . 11, 

.^ I SpoiM 40 mik. long. X. ehhroeoeoa, Qrmwe (Stenh. 170^. 

^^' I Spores 26 mik. long. Z. chlorococcay v. brachysperma, Stisb. 



IL 



Hvpothedum pale. Z. sabuldarum, t. fmUaria, Fr. (Zw. 121; 

Xeight 210 ; Anzi, Langob. 148 ; Mndd, 156, 158 ; Babk 822, 

603). 
Hypothedum brownish. L, $abuletarutn, v. nUUdmOj f. tcoUmo- 

0p(nioide$, Bagl. 

[• The " mik.** probably = ^^j^^ of an ineh,] 
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16. 



19. 



124 Dr. E. Stizenberger's Analytical Key to the Lecideae. 

Apotheoa constantlj red 13. 

' Apotheda deep brown to black 16. 

Hypothedum pale 14. 

Hypotheciom rarownish red lo. 

Spores 34-50 mik. long. X. tarciom, Stizb. {pteidamera olim). 
Spores 16-80 mik- long. L, ctgn'efM'oaeiUij Nyl. 

[ Apothecia 0*5 miUim. broad. L. wasmo--rubeUa, NjL 
Apothecia 1 millim. broad. L. Andita, NyL 

"Spores 6-celled, exceptionally under 4-celled. L. NaegeUu Hepp 
(Hepp, 19; Anzi, Langob. 167, 379, id, Ven. 68; Rabh. 686, 
686, 602 ; Zw. 87, a, c, 396), and L. mibuletorum, t. obacwrata^ 
Somm£ (Anzi, Langob. 166). 
Spores normidly 6-many-celled 17. 

,-4 Hypothecium nale 18. 

I Hypothecium Drown 19. 

(Apothecia 0*3 millim. in diameter, with persistent pale margin. 
X. cyrteUoideSj NyL 
Apothecia 0'6-0'8 millim. in diameter, with evanescent margin. 
L. t^futoy Auersw. (Rabh. 32). 

Apothecia 0*6-1 millim. in diameter. Z. sabulHorumf Flk. (Schser. 
474 ; Hepp, 138, 139 ; Leight 91 ; Mudd, 164 ; Rabh. 634, 601, 
626; Am. 295; Zw. 84, 193; Anzi, ItS. 259, b). 

Apothecia 0*3-0*5 millim. in diameter. L. sdbuletoruniy f. htdensj 
I NyL 

Apothecia without margin 21. 

Apothecia with evanescent or persistent margin 24. 

Spores under 30 mik. long 22. 

Spores above 30 mik. long 28w 

Apothecia 0*6 miUim. in diameter ; spores 2^-4 times as long 
as broad. Z. comparanda^ NyL 
' 1 Apothecia 0*3 millim. in diameter; spores 4^-6 times as long 
( as broad. Z. qmntula, Nyl. 

(Spores under 40 mik. long. Z. sabuietorumy v. tmHarioy £ 
tcoUdoMorundeSf BagL 
Spores 40-70 mik. long. L, tabuletorum, v. decedens, Hepp 
(Am. 233). 

iHymenium tinted blue by iodine 26. 
Hymenium tinted yellow or violet by iodine 26. 

{Thallus leprose. Z dwloisa, NyL 
Thallus scurfy. Z. 9a6uletorum, v. syncomitla, Flk. (Hepp. 280 ; 
Am. 77, 183; Anzi, Langob. 166). 

iEpithecium blue-green ; spores narrow. Z. sabuletonnn, v. tyn^ 
comistOf t apatSof Hepp. 
Epithecium pale olive-coiour ; spores broad. L. sabuletorum, f. 
atnoTy Stizb. 
(Apothecia in section dark 28. 
Apothecia in section pale 45. 



20, 
21. 



23. 
24. 



27, 
28. 



{Spores over 20 mik. long 29. 
Spores at most 20 mik. long 34. 

{Apothecia with evanescent or persistent margin, 0*8-1*6 millim. 
m diameter 80. 
Apothecia without margin, 0*7 millim. in diameter 31 . 
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fHjmemum tinted bltie by iodine. X. frt«7>^ato^ Hepp. 
Hymenium tinted yinoos yellow by iodine ; spores 21 mik. long. 

I flymemum tinted yiolet by iodine; spores 30 mik. long. L, 

oj \ Hypothedum black-brown 82. 

I Hypothedum pale or in some part brownish 83. 

f Hymenium yiolet or blue, aboye brown. X. mdanOy NyL (M. & 
N. 1329 J Mudd, 159 j Fellm. 159 ; Anzi, It S. 259). 
Hymenium pale, aboye blue-green or brownish. X. sabuletorum, 
y. tyncomuta^ f. montttna, Nyl. (Schaer. 194 pp.) 

Epithedum blue-green. X. sabuletarum, y. synoomiit€ty f. holo- 
nudOf NyL 

03 } Epithedum and hypothedum pale brown. X. sabuletarum, y. 
' ^1 obscttratay t artuta, Ach. 

Epithedum dark brown : hypothedum pale. X. aabuktorum, y. 
obtcwataj f. epimelas, Stizb. 

Apotheda with margin 85. 

Apothecia with eyanescent mar^ 86. 

I Apothecia with perdstent margm 41. 



«.i 



(Hypothedum colourless. X. thyMonota, Tuck. 
Hypothedum dark ; spores 13 mik. long. X. aororiettctj Nyl. 
Hypothedum dark ; spores oyer 13 mik. long. X. m«/bta, NyL 



oA I Apothecia 1 millim. in diameter 37* 

I Apothecia 0*5 millim. in diameter 38. 

' Hypothedum pale. X. byssomarpha, NyL 
Hypothedum red-brown ; hymenium tinted wine-red by iodine. 
L, irachanay y. eaprodes, Korb. 
87.-^ Hypothedum red-brown ; hymenium tinted blue by iodine. X. 
microfntna, NyL (Am. 28S). 
Hypothedum brown-black. X. sabuletarum, y. syncamista, t me-- 
lanchoUca, Stizb. 

Apotheda permanent black: thallus scurfy. X sabuletarum, y» 
syncamistay t yamara, StizD. 
SS.-i Apothecia permanent olack ; thallus finely granular. X. sabu-- 
letorum, y. suncomista, f. Templetam, TayL 
^Apotheda with colour changeable into black 39. 

Hymenium vnth free paraphyses. X. plueamela, NyL 
Hymenium pale yiolet, with compact paraphyses. X. trachona, 
89.^ t fragiUs, Kremp. 

Hymenium colourless, with brown epithedum and compact 
paraphyses 40. 

{Apotheda 0*2-0*3 millim. in diameter. X. pmymctda, BagL 
Apothecia 0*5 millim. in diameter. X. trachona, Ach. (Zw. 104, 
^17). 

... \ Apothecia 1 millim. in diameter 42. 

I Apothecia 0*5 millim. in diameter 44» 

MQ \ Apothecia permanently flat X. artytaides, NyL 

I Apotheda ultimately conyex 43. 

49 3 Spof^ ^^ ^^^ ^^^S> pldn. X. ckytrinay Stizb. 

I Spores 17 mik. long, constricted. L,chytr%na,y,harmospara,^ihh, 
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ApotheciA 0^ millim. broad, brown. L, misomda, NyL 
j^ ^ Apothecia 0'3-0'5 millim* broad, brown. L. imtcobl^Xara^ NyL 
' Apothecia 0*5 millim. broad, black. X. tra^kfma, t margmatvla^ 
TJyL 

^ ( Hymenium tinted bl«e by iodine 46. 

* ] Hymenium tinted yiolet or yinous-yellow by iodine « « • . • 57. 

44 I Spores nearly acicvlar* L* ettpretMrotettm, NyL 

* I Spores elliptical, Iddney-shaped, or fuaiiiiHin . « 47. 

Apothecia without margin 48. 

Apothecia with evaneecent or persistent margin 62, 

jg \ Apothecia permanently brown^black or black 49. 

' I Apothecia variable in ooloni 51. 

(Apothecia Teiy small; paraphyses free-branched. L, JVitecs^ 
ifceona, Lahm (Ral^. 683 pp. ; Am. 217}. 
Apothecia large ; paraphyses compact or indiatinot 50. 

Apothecia flat; hymenium blue-green abore. L, aUotropa, Nyl. 
Apothecia hemispherical ; hymenium blue-green above. L. sa^ 

Imlstorum, v. rmUaria, f. trisepta^ Na^. (Hepp, 20, 284, 285 \ 
Siy'l Zw. 276; Korb. 133; Leight 238: Hepp, £»10 (non Leight. 

210) ; Am. 167 ; Mudd, 157). 
Apothecia hemispherical; Inrmenium brown^black above. L, 

sabuietomm, v. obacurataj t epimeku^ Stizb. 

ApothMia grey ; hypothecium oolourlesa. L, Naegdm^ f. oeotttto, 
Stizb. 
^ I Apothecia red-brown ; hypothecium colourless. X. NaegdUy v. 

* ^1 obscuriusctda. NyL 
Apothecia red-orown to brown, within flesh-coloured. X. sa&M- 

iHarumy y. obtcurataf t mierocarpaf Th., fV. 

ro I Apothecia over 0*5 millim. in diameter 58. 

* ( Apothecia under 0*5 millim. in diameter 54. 

'■ 

53.^ 



54. 
55. 

58. 



^Spores 30 mik. long; thallus finely granular, thin. X. soH- 
letorunif v. obscwata, Sommf. (Anzi, Langob. 166 ^ Hepp> 11 
pp. ; Zw. 193 pp.). 

Spores 80 mik. long ; thallus verrucoso-scurfy. X. sabuletorum, 
V. obBcurataf f. Imoorhypara^ NyL 

Spores at most 20 mik. long 65. 

Spores above 20 mik. long 56. 

Margin persistent L, irachona, v. Notm^mma, BagL 
Margin evanescent L, irachcna, Acb. 

I Spores narrow, 4 mik. broad ; epithecium colourieas. X. sabu^ 
letorum^ r. obscurata, f. venusta, Hepp. 
Spores broad, 6 mik. and more ; epithecium yellowish at brown. 
X. NaegeUi^ Hepp. 

g^ ( Apo^eda without margin 58. 

I Apothecia with evanescent or persistent margiu 62. 

I Apothecia black, smaU. X. NitKkkeana, Lahm. 
Apothecia black, large. X. sabHleicrumy v. tmUaria, t timpU- 
cior, NyL 
Apothecia pale 59. 

^ (Apothecia flat; paraphyses none. L. metamorphiOj Nyl. 

* \ Apothecia slightly convex ; paraphyses compact OD. 
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Thalhu nearh" wtnliiig. JL sphm'oidMy t peralbaUiy NyL 

Thallus powderj. X. ^fuBrmdea, f. microboUiy Ach. 

ThalluB verrucoeo*-graimlate 6L 

^1 I Sporee 24 mik. long. L, tphtBroides, t leucococea, NyL 

* '^ Spores 19 mik. long. L. a^9reo-ro$ella, v. ckhroticwdei, NjL 

Apotbecia 0*8-1 millim. in diameter 67. 

Apothecia at most 0-7 miUim. in diameter 63. 

Apotheda constantly dark. L, »€ibuUtorumy r. miliaria^ f. spka" 
ea { ralisj Fr. 

Apothecia pale or gradually darkened 64 

QM \ Paraphysee wanting or deliquescent 66. 

] Paraphysee nearly &ee 66. 

iHymenium at first tinted blue, then violet, by iodine. L, rufi^ 
dmla, GrsBwe. 
Hymenium at first tinted blue, then vinous yellow, by iodine. 
Z. gpJusroideSj f. epixanthaides, Nyl. 

! Spores 4-5 times as long as broad. X. cupre<h^o$eUa, v. fusca^ 
viridisy Anzi (^Anzi, Lwgob. 403). 
Spores 2|-d^ tunes as long as broad. X. aph€Broide$j v. tylo- 
carpa, NyL 

^j \ Apothecia gradually darkened into black 68. 

* f Apothecia constant pale yellow or red-brown 70. 

oQ i Corticolar. X sphisroides, t versatUU, NyL 

^ jSaiicolar 69. 

f Spores 20 mik. long. X. aqn-eo'Toeenaf v. fiwcovtridii, f. hygro^ 
phOa, Stizb. (Am. 20). 
Spores SO mik. long. X. salndetorum, v. obsct4rata, f. muri^ 
co/a,NyL 

! Apothecia sessile. X. apharoideSy Dicks. (Fellm. 168; Anzi, . 
Xangob. 261 ; Hepp, 613 j Schser. 207 pp. ; Zw. 277). 
Apothecia substipitate, pale below. X. splu^roideSf v. mbgHpi' 
iota, Nyl. 



BIBLIOGRAPHICAL NOTICES. 

Fhra Enropaa Atgarum aqucB dulcis et submarince. Auctore Lu- 
Dovioo Rabrnhobst, Philos. Dr., Ordinis Albrecht. Equite, Acad, 
et Sodet. plnr. Sodali. 

Thje completion of Dr. Rabenhoist's work upon the European 
freshwater Algee cannot fail to be acceptable to tiiose botanists who 
have directed their attention to these much-neglected and ill- 
understood organisms. The advance which has been made during 
the last twenty years in the knowledge of these plants has almost 
rendered obsolete what had previously been written upon the subject. 
In England there is literally no work sufficient for students of 
freshwater AlgSB. The * English Flora/ Dillwyn and Greville, must 
now be looked upon as antiquated, and Hassall and Harvey's * Manual' 
as out of date. The great work of the latter author, viz. the 
< Phycologia Britanniea,' is limited to marine species. Mr. Berke- 
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ley's ' Introduction to Cryptogamic Botany ' abounds with interest- 
ing remarks upon various genera, but does not profess to syst^na-- 
tize lower than orders. The treatises of Mr. Ealfs and of the late 
Professor Smith have deservedly acquired a classical reputation ; 
but they are only monographs of spedal families. There is an 
immense amount of accurate information scattered through the 
pages of the * Micrographic Dictionary/ which, if coUected, ar- 
ranged, and somewhat amplified, would go a long way towards sup- 
plying the deficiency. Dr. Gray's useful ' Handbook * is only in- 
tended as a catalogue to assist in the arrangement of Algae for the 
herbarium, and does not contain any specific characters. 

It is therefore a great satisfaction to meet with a work which has 
gathered up the great mass of scattered information relative to the 
Algse of Europe which inhabit fresh or brackish water ; it afiTords 
a sort of resting-place from which to start afresh for the investiga- 
tion of the numberless questions which still remain to be deter- 
mined with regard to the plants now under review. No one would 
be more ready than Dr. Rabenhorst himself to admit that his work, 
valuable as it is, is far from exhaustive of the subject. As regards 
one great tribe, his PhycochromophycMe, he himself remarks that our 
knowledge is stiU " valde imperfecta et manca ;" and indeed it may 
be a question, as will be seen in the sequel, whether most of the 
genera of this division may not prove to be wholly inadmissible. 

"With these preliminary remarks, we will proceed to give some 
account of the contents of the work before us. 

Dr. Rabenhorst (as is perhaps unavoidable in treating only of the 
freshwater Algae) departs somewhat from the hitherto generally re- 
ceived classification. Instead of dividing the group into Chloro- 
sperms, Khodosperms, and Melanosperms, he constitutes five classes : 
— 1. Diatomophyc^cB (or DiatomacecB) ; 2. Phycochromophyceof ; 
3. Chhrophyllophycece ; 4. MelanophycecB ; and 5. Rhodophyoe<B. Of 
these, the three latter comprise such of the Algae of the three divi- 
sions just mentioned as are not removed into the Diatcmcphyeece and 
Phycochromophyceof, 

With regard vo the first class (the IHaiomophyceas or Diatomaceoi*), 
there will probably be few botanists who will object to their having 
a separate division assigned to them. Their very remarkable struc- 
ture, their mode of reproduction, their apparent want of immediate 
affinity with any other of the plants known as "Algae," afford 
quite sufficient groimds for keeping them by themselves. They seem 
out of place amongst the Chlorosperms, to which they have been 
hitherto referred, and if removed from that division it would be 
impossible to do otherwise than to make them a class by themselves. 

Dr. Rabenhorst divides the DiatomacecB into fourteen families. 

To go at any length into the discussion of these would occupy 

• The term Diatomophyceee has evidently onlv been adopted to pre- 
serve a kind of uniformity of nomenclature with the other four classes ; 
but it is an awkward expression, and will certainly not be allowed to 
displace the well-known name " I)iatomace€B" 
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more space than can be allotted to the whole of this review ; but 
comparing these " fiamilies " with the " cohorts ^ adopted by Pro- 
fessor Henfirey in the ' Micrographic Dictionary,' and with the 
" groups " of Mr. Carruthers • in Dr. Gray's ' Handbook/ we find 
Httle substantial difference. 

With regard to the last family, the ActinucecBy it has been 
qoestioned whether any of the genera there included, viz. Dte- 
tyoeha, AcHnUeuSy Me^ocenaj and Bueampia, ought to be included in 
the Diaiomaeeoe. Dictyocha and Mesoeena have been supposed to be 
spicules of Echinodermata, and Eucampia has been placed by Kiit- 
zing in the DesnUdtacece, and by Smith in the Dtatomacece, Dr. 
Babenhorst admits that in habit and structure they differ widely from 
all IHatomacea, but he considers that, having regard to their siliceous 
covering, they ought not to be excluded from the class. 

Dr. Rabenhors^s second class is the PhyeochromophyceaB, It haa 
been remarked above that there will probably be no objection raised 
to the separation of the DiatamacecB from the other freshwater 
Algse ; but the same can hardly be said of the class PhyeochromO" 
phyeece, which can only be looked upon as temporary. 

The nature of phycochrom is not yet very well understood. The 
term was invented by Nageli in his ' Einzellige Algen,' where, 
after stating that in most of the unicellular Algae the colouring- 
matter is chlorophyll, he says : — 

^ In other genera of imicellular AlgSB, especially in the ChroocoecacetB, 

the cell-contents exhibit a pectdiar colouring-matter It is usually 

bluish green (verdigris-green}, very often orange or brick-red ; sometimes 
it is violet- or copper-coloured, very rarely blue, yellow, or pure red.** 

Ck>hn, in speaking of the OsctUarinece, says that the verdigris- 
green colouring-matter of these plants, the phycochrom of Nageli, 
is a compound body, consisting of a green substance insoluble in 
water, but soluble in alcohol and ether, viz. MorophyU, and of a 
substance (conversely) soluble in water and insoluble in alcohol and 
ether, which he caUa phycocyan. 

He says that, in living cells, both colouring-matters combine to 
form a compound colour, the phycochrom of Nageli. Dr. Aske- 
nasy, in his papers in the * Botanische Zeitung'f, discusses the 
remarkable optical properties (fluorescence and the bands of ab- 
sorption produced in the spectrum) which are exhibited by chloro- 
phyll, and by the colouring-matter o£the Floridece, of Pdtigera canina, 
and of CoUema ; and at &e conclusion of his remarks he says — 

** With regard to the names phycochrom of Nageli and rhodophyll J 
of Cohn, r believe that they are now superfluous; for they signify 

• Mr. Carruthers's arrangement is that of Ralfs, with some modifica- 
tions by Meneghini, Eiitzing, and others. 

t <'Beitrage zur Kenntniss des Chlorophyll und einigen dasselbe be- 
gleitender Farbstoffe," Bot. Zeit July 19 & 26, 1867. 

X Cohn's " rhodophyll " is the readish-brown colouring-matter of the 
Flondea. 
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aothing more tliaxi the mixture of ehlorophyll with other TArioua eoknir- 
iDK-mi^itera, whoee peculiarities have hitherto only been aatia&ctorily 
ascertained in a few instances." 

The tint of phycochrom is so easily distingmshaUe by Uie oye 
from the other colouring-matters of Algse, that there is a tempta- 
tion to combine together all those plants whose cells contain it ; but 
the class (Phyeockroniophyeece) can only be looked upon as proTisional, 
as a sort of " refugium " for a vast number of heterogeneous or- 
ganisms, few if any of which are really autonomous. It may not 
be without interest to go shortly through the orders and &milies 
into which the class is divided, and to call attention to some of the 
genera whose right to the designation of Algse has been called in 
(Question. 

Dr. Eabenhorst divides his n^eotkrwnophycecB into two orders, 
the Cystiphorce and the Nematogenm, The Cyst^horm consist of 
one family, the GhroococcacecB ; and the NematogenoB of five fiamilies, 
the Oscillariacece, the Nosiochacecgf the Rtvulariaeeo!, the Seyt&ne- 
maeecB, and SirostpJiaiMcece, 

With regard to the Ohroocoecacecg, h is highly probable that 
many of the so-called genera of the family are nothing more than 
phases of the gonidia of lichens. This notion has been making pro- 
gress lately ; but its origin is not of very recent date. In one of 
the latest papers * on the subject, Br. Itzigsohn gives the result of 
a series of observations on the culture of the gonidia of Pdttgera 
canina. He says that the mode of growth observed in them iden- 
tifies these gonidia entirely with the Chroocoecaceoff and that in the 
process of deyelopment he has seen them assume the forms of the 
genera Gloeocapsa, Olceothece, and Aphanoihece. 

Again, Messrs. Famintzin and Boranetzky, in their observations 
in the ' M^moires de I'Acad. de St. Pdtersbourg ' (which are to be 
found also in the ^Botanische Zeitung' for Ifardi 13, 1868, and 
in the 8th volume of the current series of the 'Annales des 
Sciences Naturelles *), have arrived at the conclusion that Cysto^ 
coccus and Polycoccus (to say nothing of Nostoc) are only states of 
the gonidia of lichens. If this be true of Cystococcus and Pbly- 
C'Occug, it is hardly possible to doubt that the same will be eventually 
proved to be the case with such genera as ApTuinocapsa, Micro- 
cystis, Anacysiis, PoJycystis, and Ooelo^hfenum, as also vdth Homa- 
lococcus, which consists of one species, the Coccochioris hyalina of 
Meneghini. It is hardly too much to say that Gomp?u>spharia ia 
not generically distinguishable from Olaocapsa ; and, considering 
what is now known, it may safely be asserted that no one would, 
at the present day, think of making a genus of Chrcococcus or 
Synechococcus. With the above eliminations the family of the 
Chroococcacece would be reduced to the genera ClathrocystiSf Me- 
rismopcedia, and Oncohyrsa. Clathrocystis was established by Pro- 
fessor Henfrey in the * Microscopical Journal * for 1855. He seems 
to have separated it from PolyeysHs only because that name 

* Botanische Zeitung, March 20, 1868. 
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had bden preooouioed in the Fungi, a reas<Mi which would not 
now be considered sufficient. Dr< Eabenhorsf s definition tells the 
true tale of its origin, " Polycystis thallo gelatiuoso, initio solido, 
tBtate proveeta elathratoJ' It is, in fact, noticing more than a Polt/^ 
ey$tii the gelatine of which has become ruptured and perforated as 
it has advanced in age. Of Merismopcedia it may be remaked that 
it is with difficulty, ^ at all, to be distinguished from Sarcina *; 
and if Sarcina (as some good authorities consider) is in reality not 
an alga but a fdngus, the validity of the genus may not unreason- 
aWy be questioned. With regard to Oneobyrm it appears (we have . 
not the work to refer to) to have been placed by Meneghini 
amongst the Nostochinece ; and if this be correct, the genus can 
hardly be supported after the observations of many past years 
tending to show the connexion between Nostoe and the CoUema* 
eoous lichens. 

It would be going into too much detail to discuss at any length 
the other five families of Dr. Eabenhorst's PhycochromophyeecB. 
Doubts may be entertained whether many (if any) of the genera 
of the (hmlariacece are autonomous, but they may reasonably be 
retained here in the absence of indications of closer affinities else- 
where. "With regard to one of the genera, viz. Lyngbya, it has 
been stated that it does not oscillate, at least when in long fila^ 
ments, which raises a doubt whether its proper position (assuming 
it be a good genus) Ib with the Oscillariacece. Dr. Hicks has 
suggested (Mior. Joum. n. s. vol. i. p. 164) that Lyngbya muralis, 
Schieogonium, and Prastda are but different stages of the same 
organism ; but it is doubtful how far this view can be supported ; 
for the two latter are chlorophyllaceous Algae, which would seem to 
render improbable any close connexion between them and Lynghya, 
which is phycochromaceous t. 

With regard to the NostoekaeecB, the discussions which have 
taken place as to their nature and affinities would fill a volume. 
It was long since suggested that most if not all of the plants 
usually placed in this family are only conditions of gelatinous 
lichens— on opinion which is now gaining ground, notwithstanding 
Mr. Berkeley's high authority on the other side, who says, in his 
< Introduction to Oryptogamic Botany ' (p. 141), that he cannot sub- 
scribe to this doctrine. Nylander is of opinion that the Nostoe of 
modem algologists, in part at least, if not entirely, may be re- 
garded as the initial or metamorphic states of the Collemata ; and 
he even goes further, and considers that he has added to the lichens 
various ScyUynemata and Sinmphones, such as Synalissa picina, 
8. mdodermia, &c,t 

Dr. De Bary suggests a singular alternative theory, which is 

* In the ' Botanische Zeitung * for Janiuury 10, 1868, Hallier states 
that Sarcina differs from Merismop<Bdia in its mode of division. 

t See some remarks by Mr. Archer in the Proc. Nat. Hist Soc. of 
Dublin, vol. iv. p. 273. 

\ See ' Notohe Lichenolofric»>' translated bv Leighton in Ann. & Mag. 
Nat Hist, for November 186a 
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worthj of notice here. After discussing the question of relation* 
ship between the gelatinous lichens and certain Algse, he says : — 

'< With these data it can hardly be doubted that a large proportion of 
the No9tochace<B and Chroococcacea are closely allied to the gelatinoua 
lichens, such as Ephehe &c. But the question as to the nature of the 
alliance remains to be investigated. If I might express my indiyi' 
dual opinion, the reasons for which cannot here be given, I should say 
tiiat two theories suggest themselTOS. Either the lichens in question 
are the fully developed fructifying states of nlants whose immature 
forms have hitherto oeen placed amongst the Algie, or the No9tochace€f 
and Chroococcacea are typical Algffi and assume the forms of CoUematOf 
Bphebe, &c, from the fact that certain parasitical Ascomyeetes penetrate 
into them, distribute their mycelium into the nowing thallus, and often 
become attached to the phycochromaceous ceils of me former. In the 
latter case, the plants in Question would be pseudo-lichens, similar to 
the Phsenoffams deformed oy parasitic fungi, as, for instance. Euphorbia 
d$gener &c. 

The family of the RivulariacecB is the most interesting of the 
six into which the class PhycochromophycecB is divided. Much doubt 
still exists as to the real nature of the plants composing it ; and in 
a recent well-known work, the * Traits G^n^ral de Botanique,' by 
Le Maout and Decaisne, the family is swept away with a number 
of others under the title of Algce »purice. Those eminent botanists 
say (I c. p. 718) :— 

" We combine under the title of doubtful Alg» (Aha spuria) a certain 
number of ill-known genera, which are probably only degrad^ types of 
the preceding fEunilies ; these are the Alg» out of which have been formed 
the BivulanetBy the OsciUariea, the Kostocfunea, the PaltnelUtB, and the 
Volvocine€B" 

Nevertheless several of the RivulariacecB are objects of great 
beauty, well deserving of careful study. Some of the so-(»dled 
genera admitted by Dr. Babenhorst appear rather too closely 
allied to one another ; but perhaps, until more is known of them, it 
is safer and more useful to keep them distinct Dr. Babenhorst 
divides the family into two subfamilies — the JUvulariecg, distin- 
guished by a rounded thallus which is either gelatinous or indurated, 
and the Mastigotrickicg, with a thallus indefinitely expanded and 
often crustaceous. In the present imperfect state of our know- 
ledge of the reproduction of these plants, it is impossible to specu- 
late as to how far any of the proposed genera will be permanent *. 

The Scytonemacece form the fifth family of this class. Most of 
the genera arranged in it have hitherto been classed with ^e OscU' 
lariacecB, Some are remarkable for the peculiarity of the mucous 
sheath in which the filaments are enveloped; for instance, the 
interrupted sheath of DriUmphon and the feathered covering of 
Arthrosiphon (or Petalonema) are objects worthy of the careful 

• With regard to one of the genera, Inomeriaf which is described by 
Dr. Babenhorst as ''admodum dubium," the reader should consult a 
pMtper in the Ann. d. Sc. Nat 6* s^r. vol. vi, *^ Becherches sur Torganisa- 
tion du genre Inomeria, Kg.,'' by M. Bipart 
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attention of microscopic obseryeTB. It would be interesting to 
follow the development of such genera as Drilonphon and Sehiio^ 
ihrucj and trace the changes in the mucous envelope from the early 
to the mature state of the plants. 

The sixth and last family of the PnyccchromophycecB is the Stro^ 
tiph<mace€B, Omitting Stig<mema as a genus ''incertse sedis/' it 
consists of but four genera. Of these, Mastigodadus forms a spongy 
stratum, and Fischera a gelatinous one, in hot baths in Italy. 
Hapalosiphon is the Polypoth^ix of Kiitzing, from which it has 
been separated on account of its mode of ramification, which is 
supposed to point to a higher grade of evolution. The remaining 
genus is SironpTum or (as it ought perhaps to be called) Hassallia, 
remarkable for its multiseriate gloeocapsoid cells. SirosipTum, as 
well as the genera of the Scytonemaceas above alluded to, was for- 
merly placed with the OsdUatoruB ; and Mr. Berkeley, in his * In- 
troduction to Oryptogamio Botany,' remarks of it :-;- 

^ It may perhaps be doubted whether any of the species of Sirosiphon, 
beautiful as they are, are autonomous. At any rate, their mode of 
growth and ramification are totally difierent from those of other (hcU^ 
latoruB. It is a single eudochrome which bursts through the investing 
tube and constitutes a bruich^ a character by which the species a^ at 
once known from Scytonema,^ 

Dr. DeBary, in the second volume of Hofmeister's 'Handbuch der 
physiologischen Botanik,' speaks more decidedly. He says (p. 291) 
that the thin branches of the thallus of Ephebe puhescens represent 
typical forms of the genus Sirosiphon, that true and imquestion- 
able examples of Sirosiphon occur in ihe tufts of Ephebe, and that 
it may often be seen that they spring like branches from the threads 
of the Ephebe. 

We come now to Dr. Babenhorst's third class, the ChlorophyU 
lacece. These he divides into four orders, the Coccophycece, Zygophy^ 
cece, Siphophycece, and Nematophycece, The Coccophycece contain 
the families Palmdlaceoe, Protococcacece, and Volvocinece. Many of 
the genera in the first two families have been subjected to the same 
objections as have been raised against so many of the genera in the 
Chroococcaceas, viz. that they are not autonomous, but only states of 
higher Algae, or perhaps of the gonidia of lichens. Nevertheless 
(with perhaps one or two exceptions) it will probably be thought 
that Dr. Rabenhorst has done well in not reducing the number of 
genera ; for although many may hereafter prove to be not maintain- 
able, it would as yet be premature to make any considerable reduc- 
tion. The present status of several of these genera is very appro- 
priately stated by Mr. Archer, in some remarks which occur in a 
paper on Pahnogloean Algae, in the fourth volume of the * Proceed- 
ings of the Natural-History Society of Dublin.' Mr. Archer is 
combating the views of Dr. Hicks, whom he seems to suspect of 
wishing to abolish the PahneUacecB in a body. He (Mr. Archer) 
says : — 

* Many of the Palmellacean genera produce a very definite structure, 
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tren what amj be called a fraud; and sometimee Tory defioite forma of 
the individual cells tbemaelTes, 

** So readilj do these specialitiea strike the eye, when once thej havo 
been seen, that, on their recurrence, thej are at once recognizable- The 
generic names Apiocystis, SchiwoMamySy Palmodactylon, letraspora^ Mo^ 
nogtrottia ( UlvCj m part), Dictyomhtgrium, Oocardium, Hormosporay JW- 
phrocytiumj MisehococcuBf Anhstrodetmiu {BhapJndium)^ Poiyedmm^ 
Cyttococeuij Ihctylococeus, Chwracmviij OphioeyOum, 8cenedesmu§, JMh 
attrumy Ccelastmrn, doradrun^ Bremoipkaraf and many moie, ail call 
to mind, in a moment, forma which, sosie rarely, some frequently, ^6-> 
sent themselves to notice, maintain their chamcteristics while at the 
same time no true generative process has been discovered, and reproduce 
themselves by diverse modes of cell-division, by zoospores, by * brood- 
families,' &c. They are also found maintaining their characters in 
various places; and I think it is not readily conceivable what varied 
accidental concatenation of cireumstancee could, in so diverse localities;, 
force a certain auppoaed gonidium of a lichen, or vj^ote of a moas, now to 
develope into this well-defined form^ now into that Therefore, if^ on 
the one hand, sucHi genera, perhaps, as Chroococcus, GUBOcapsOy Synecho^ 
coccus, Okeothece (in Chroocoootioeai), and PiettrococcuB, OlceocytiU, and 
PalmeOa (in Palmdlacea) seem, from Dr. Hicks's researchea, to be in 
jeopardy, it surely appears to me as yet that it would be an incautious 
and too hasty conclumon to aweep away all ^ PahneUacea,^ " 

With the exception of Tetraspora, CystoeocoMf and perhapa 
of EremosphcBray the validity, for the present at least, of the 
genera mentioned by Mr. Archer will hardly be disputed. It would 
occupy too much space to discuss further the PalmeUaceas and Proto^ 
eoccacece ; and it is unnecessary to say more of the VolvocmecB than 
that the organisms composing the family are here, for the first time, 
classified in a sjrstematic work on Algro, and that they will doubt- 
less retain their position, notwithstanding that so late as last year 
they were placed by MM. Le Maout and Decaisne amongst their 
"Algae spuriaa"*. 

The order Zygophycece is a very natural one, comprifiing the 
families DesmidiecB and ZygnemeoB, The former of these families 
has been made familiar to all who have paid any attention to Alg», 
by Mr. Ralfs's famous work. Upwards of twenty years have passed 
since that work was published ; and although, of course, many new 
specie have since been described, we find little alteration of genera. 
Stauroceras is only a form of Olostertum ; Ffeurotcenium and Triplo- 
eeras are closely allied to Docidium ; jGfemineUa is a plant of wnich 
little seems to be known. The genus was established by Turpin in 
1828, in the * Mem. du Museum dTiistoire naturelle,' vol. xvi. 

The only other genus admitted by Dr. Rabenhorst, and which we 
do not find in Mr. Ralfs's work, is Oonatozygon of De Bary, wHcli 
is very near to Docidium, and is identical with Mr. Archer's Lepto- 
cysfinema. Ten genera are placed by Dr. Rabenhorst in tire 
Zygnemea t. There is some confusion, as has been pointed out by 

* An important paper, by M. Pringsfaeim, on sexual reproductioii in 
Pandorma and Eudonna (two of the Volvocineae) has quite recently ap- 
peared in the * Monat«bericht * of the Berlin Academy. 

t The nomenclature is not always uniform. '^Zygnemese*' (p. 101, 



Digitized by 



Google 



BtbUograpMcal Notices. 135 

M. Bipart (Ann. d. 8c. Nat. 6* B^r. vol. ix. p. 80), with regard to 
Mougeotia, Mougeotia genuJUaxi is figured at p. 112 in the < Con- 
spectoB (}enemm/ but in the description at p. 268 it is made a 
synonym of Pleurocarpus mirabilis, Al. Br. If Pleuracarpvs 
mirabtlis, AL Br., and Mougeotia genuflexa were really identical 
(which, however, is probably not the case), thero could be no possi- 
ble ground fbr the substitution of the name Plevrocarpua for that 
of Mougeotia, the latter having been established by Agardh in 1824, 
more than thirty years before the date of Braun's PUuroearpm. 

The remaining genera of the Zygnemece call for no special remark, 
except that it is very doubtful whether Mesoearpus is worthy of 
b^ng retained, or whether it ought not to be united with Mougeotia, 

The Siphophyccce constitute a small order, divided into two families, 
the Hydrogastnx and the Vaucheriaeece, Elach family is composed of 
only one genus. The former is represented by Hydrogastrvm^ Desv., 
bettw known under the name BotrycUum, which name, however, is 
of five ye-rs' later date. The latter family is formed of the genus 
Vaucheria, which of late years has been the subject of interesting 
observations with regard to its method of impregnation. 

Dr. Rabenhorst's fourth order, the Nematcphycece, is divided by him 
into seven families: — 1. Ulvaceas; 2. SphceropUacece ; 3. Confer^ 
vacece ; 4. (Edogoniaceas ; 5. Ul<^richeoi ; 6. Chroolepiduce ; 7. Cfuxto^ 
phorecB. In the UlvacecR we have six genera, the first four of which, 
viz. Protoderma, Prasiola, Phy$odictyon, and 8ehizomeri6, are very 
obscure, nothing whatever being known of their mode of propagation, 
not even zoospores having been observed. The other two genera 
are the well-known Enteromorpka and Ulva. It would be bold to 
question the validity of these long-estaUished genera ; Imt, unless 
Robin's assertions are correct (and, although made some years since, 
they do not appear to be confirmed), no sexual reproduction is 
known ; and the occurrence of zoospores is a matter of little moment 
now that it is known that those bodies are not confined to Algae, 
but that they occur also in genera of Fungi, such as Cystopus, 
Perono9pora, and Trichia, and, under favourable circumstances, 
even in the gonidia of lichens. 

The seeond family of the Nematophycem is the SphcBropleaceai, 
xepresented by the single genus BphcKroplea, which possesses but 
one spedee, Sphceroplea annuUnu, a plant growing in Germany in 
flooded fields, and extremely interesting from the observations made 
a few years since by Cohn with regard to its sexual reproduction*. 

The ConfervacecB (the third family), as limited by Dr. Rabenhorst, 
consists oi but nine genera, the best-known of which is Cladaphora, 
of which nine species are described ; but the well-known variability 
of the plant is exemplified by the number of divmons, f6rm$, kc, 
into which the genus is cut up. In the present work the three 

Part in.) are called " Zvgnemace« " at p. 110. So, afterwards, <* Ulo- 
triche®'*^(p.286) are cafled «Ulotarichace«" at p. 360 j and^Ohceto- 
phoreie *' (p. 287) are called '< ChsBtophoracesd " at p. 874. 
♦ See Ann. d. Sc. Nat. 4« s^r. vol. v. p. 187. 
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primary divisioiis are: — 1, those Cladophorce which are attached 
when young, and afterwards float freely in the form of tufb ; 2, 
those which are always attached ; and, 3, those which are at first 
attached, and afterwards form globular masses which are often 
free. This last division includes Cladophora csgagropUa. It 
is doubtful whether this third division c«»n be mrintained. Hie 
eight forms of Cladophora cBgngropUa here described all grow in 
still water, and may possibly be only forms of C. glomerataj modi- 
fied by their place of growth. Professor Henfrey* considered Cla- 
dophora otgagropila to be identical with C, glomerata; and Mr. 
Hassall, in his * Freshwater Algae,' took the same view with regard 
to (7. Brownii, which is classified by Dr. Eabenhorst as one of the 
forms of C, cegagropUa. On the other hand, Dr. Harvey states 
that Robert Brown (who first described it as Conferva pulvinata)^ 
Mr. Kalfs, and himself agreed in considering it a perfectly distinct 
species, at least as well characterized as any other specific form in 
the genus Cladophora, and better characterized than several reputed 
speciesf. 

The fourth &mily, the (Edogontaceof, comprises three genera, 
(Edogonium, Cymatotumay and BulhochceU, Much interest has at- 
tached to tiie former genus, on account of Pringsheim's beautifal 
observations upon the mode of impregnation ^ in some of the 
species. Many species remain, amounting in this work to upwards 
of thirty, in which the antheridia and oogonia are either unknown 
or require further investigation, affording a fine field for the atten- 
tion of algologbts. With regard to Cymatonema, the genus seems 
quite unnecessary : and Dr. Rabenhorst is apparently of this opinion; 
for although it is figured in the 'Conspectus Generum,' the descrip- 
tion in the text (p. 351) makes Cymatonema a synonym of the 
original name of the plant, (Edogonium. undiUatum, Br^. Of Btd^ 
hochaste there are nine well-established species, besides seven others 
unknown to the author or of doubtful vtdidity. 

The fifth family, the Ulotriche<B, seems to require farther con- 
sideration. It contains the genera Bormiscia, Uhihrix, fformidium 
(which is only the terrestrial form of Ulothruv), and Sehizogonium, 
Except for the occurrence of two kinds of zoospores (megazoospores 
and microzoospores, as Areschoug§ has called them), fformuda 
might well have been placed in the Confervacece, Ulothrix has 
hitherto been considered an ally of DrapamaMia, and SHgeodo* 
nium and Schizogonium might with great propriety be placed in 
the Ulvaeem. It does not appear that the occurrence of two kinds 
of zoospores (one of the main features of the family) has been noticed 
in Uhlhrix or in Schizogonium, 

The ChrooUptdieoR (fam. 6) comprise only two genera, ChrooUpus 

♦ Micr. Diet p. 159. 

t ' Phycologia Britannica,' remarks under plate xxx. 
X Jahrbiicher fiir wissenschafUiche Botanik, vol. i. p. 1. 
§ Aiesch. Obs. phycol. in Act, Reg. Soc Scient. Ups. ser. 3. vol. vi. 
lasc. 1 (1866). 
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and BtUbotrieJna. Of the latter little seems to be known ; and the 
real nature of Chroolepits cannot be said to be yet ascertained. The 
plants composing the genns were formerly regarded, sometimes as 
Fongi, sometimes as Algse ; and it was thought, when Caspary dis- 
covered the zoospores of (7. cnjcrem, that its place was fixed with 
tiie Algae*. After all, however, there seem to be grounds for sup- 
posing that some of the species (and if some, perhaps all) are 
nothing more than peculiar states of the germ-filaments of mosses. 

Of the Chcetophorece (Family 7), the most remarkable genera 
are Chcetophora, Drapamaldia {Stigeoclonium is almost identical 
with it), Coleoehcete, and Aphanochcete, to which latter genus Dr. 
Rabenhorst (in the text, p. 391) refers the very curious plant 
Ochlo^4Xte hystrixy which was discovered by Mr. Thwaites in fresh- 
water ditches near Bristol upon the leaves of mosses, and by the 
Kev. W. Smith on the stems of grasses, in brackish water, near 
Wareham in Dorsetshire. The plant is beautifuUy figured in Dr. 
Harvey's * Fhycologia Britannica' (pi. 226). He suggests that the 
freshwater and the brackish-water forms may be distinct. Dra- 
pamaldia is a genus which has not been allowed to pass im- 
challenged. Dr. Hicks, in a paper published in the 'Trans- 
actions of the linnean Society,' and in another paper very recently 
read before the same Society, has suggested that Drapamaldia (or 
some of the forms of it at least) may be only states of the germ- 
filaments of mosses. It seems certain, however, that Drapamaldia 
glamerata produces resting spores, and this seems to point to some- 
thing higher than the transitory condition of a germ-filament of a 
moss. 

The Melanophyceo!, which constitute the fourth class in this work, 
will not detam us long ; for the only freshwater plant is Pleuro- 
dacUa lacastris, A. Braun, remarkable for its zoospores, which are 
produced in two difierent ways. The cells producing them are 
called tridiosporangia and zoosporangia. The latter are single 
cells from which the zoospores are produced in a mass, by division 
of the cell-contents in the usual way. The trichosporangia are 
septate threads, in each cell of which a single zoospore is produced ; 
bat these zoospores, instead of escaping each from its own parent 
cell, make their way out through the ruptured apical cell of the 
trichosporangium. One other plant, the well-known Fucas vesicu- 
hsus, linn., is admitted here as an Alga " aquee submarinee," 
being found in rivers as long as the water remains brackish. 

We have now reached the last class (Class V.), the Bhodophyceof. 
This is divided into five families : — 1. PorphyracecB ; 2. CJuintransi- 
, acecB ; 3. BairachaspermacecB ; 4. HildenbrandHaeeai ; and 5. Le- 
maneacece. 

The two genera in the first division (for Porphyra is entirely 
marine) are Porphyridium, Nag., and Bangia. The former is the 
old Palmella cruenta of Agaidh. The two principal species of 
Bangia, viz. B. atro-purpurea and B, fusco-purpurea, are peculiar, 

• Regensb. Flora, 1858. Micr. Joum. voL viii. p. 159. 
Ann.dk Mag. N. Hist. Ser.4. Voir. 10 
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from the fsirciunstance of their flourishing equally eitiber in iteek 
or in salt water. The fructification of Bangia has hitherto been ob- 
scure ; it has recently been inyestigated by Br. Cohn in ' 8chulce's 
Archiv,' 1867, Band iii. 

In the second family, the ChantransiaeefB, there is but one genus, 
Chantransia, And the third family, the BeUracho^permaee^t, eon- 
tains only two, Batrachaspermum and Thorea, The former genus 
has lately been the subject of some very interesting observationB by 
Messrs. Bomet and Thuret* and the Ck)mte de Solms-Laubachf. 
These observers have independently arrived at similar ocmclusions 
with regard to the mode of reproduction in Batrachospermum, The 
details cannot be given here, and, in fact, would be hardly int^- 
giUe without figures. The observations of Messrs. Bornet and 
Thuret are not confined to the genus Batrachospermumy bat extend 
to a multitude of other Fhridem, and seem at last to have solved 
the problem as to the mode of sexual reproduction in that tribe of 
Algae. 

Hildenbrandtia is the only freshwat^ genus in the fourth fiemiily, 
the Hildtnbrandtiacece, It has been the subject of some observa- 
tions by Mr. Carter in Seemann's ' Journal of Botany ' for 1864, 
p. 225. 

Lemanea^ Bory, a singular genus, beautifully figured by Ktitzing 
in his < Phyoologia Generalis' (pi. 19), and Compsopog^n of Mon- 
tagne, represented in Europe by a single species, Campst^pogon Cm- 
naldiif Etz. (Lemanea Corinaldii of Meneghini), compose the fifth 
and last family, the Lemaneacece, with which the work closes. 

It is hoped that enough has been said to give a sufficient idea of the 
nature of Dr. Babenhorst*s work, and to show the important assistance 
it will render to all who are engaged in the study of freshwater Alg». 
The difficulty of making any entirely satisfactory classification of 
plants so little resembliDg one another as the different tribes of 
Algae is very great. In judging of any arrangement, it will always 
be necessary to bear in mind that (as Messrs. Bomet and Thuret 
have remarked) the name '' Algae" does not represent '* un ensem- 
ble nettement limits," that it is, in reality, only a common name 
under which are comprised fitmilies belonging to different types, and 
which have often no other affinities than the absence of vascular 
tissue and the medium in which they grow. 

With these remarks, we ccm cordially recommend the work beforo 
us as an indispensable addition to the libraries of all algologists. 

Microscopic Objects figured arid described. By Joinr H. Mabttk, 
Secretary to the Maidstone and Mid-Kent Natural-History Society. 
No. I. London : John Yan Voorst. 

We welcome with much satisfaction the appearance of this unpre- 
tending but most useful collection of drawings illustrative of the 
microscopic appearances presented by an extensive and well-select^d 

♦ Ann. d. Sc. Nat s^r. 5. vol vii. p. 141 
t Hot. Zeit May 1867, nos. 21 and 2a 
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serioB of what we may call working specimens. The design of the 
author has been, as he tells ns, to su^y It want felt by many who 
possess a microscope — namely, a book in which they can find accu- 
rate delineations and explanations of the objects usually cotitdned 
in their cabinets, or of such as are readily procurable by a beginner 
in microscopic reaearch. The exj^mat^ text indieates in a few 
words the Main features of tke organisms depicted, as well as the 
points of interest they are intended to exhibit, thus enabling the 
student who may be desirous of examining any partioular tisstte or 
peculiarity oi structure to select at onoe t^e plant or animal in 
which it nay be most easily and satisfactorily displayed ; the tyro 
in microscopic research will in this manner find his expinration 
much fiidlitated ; and the amateur who pre^stB to obtain by purchase 
ready^monnted specimens, SHch as are now procurable in rich «buii- 
danoe, will be enabled noit only to choose without any difficulty 
such slides as are adapted to his purpose, but (and this is by no 
means an unimportant consideration) to undM:Btand aad explain to 
the uninitiated the lessons they are calculated to teach. The work, 
when complete, as we learn from the prospectus, will contain about 
200 original figures, whidi, judging from those in the part before us, 
are well and fiiitiifully drawn ; the descriptions are concise, aad 
the subjects sufficiently varied to constitute a very complete and 
comprehensiye assortment, available alike for the instruction of tiie 
fttndent of nature and for the amusem^t of intdligeut tiiough un« 
Mtentific obeervers, whose curiosity, being thus excited, will double- 
less prompt them to inquire more deeply concerning the functiOBa 
tmd uses of structures so beautiful and so mysterious. 

After having thus expressed our conviction of the great utility of 
the plan of Mr. Martini work, a&d our hope that it may speedily 
find its way to the counter of evert vendor of microscopic objects, 
we may be permitted to offer one oir two suggestions, which will 
peihaps economise space in future numbers, without at all inter-- 
fering with the instructive character of the descriptions, the value of 
which is much enhanced by their concisenesB and simplicity. It 
appears to us to be superfiuous to refer the ^>eGimenB to the botanical 
orders to whidi they belong, as, for example, to tell us t^at the yeast^ 
plant belongs to the Ooniomycetous order of Fungi, while the ma{d^ 
blight is referable to the Ascomycetous order : this kind of iaforma* 
tion is bert obtained from the pages of Hooker, &nith, and lindley ; 
and the employment of such hard words is not inviting to the gen^ 
inlity of readers. Another point to which we demur is the oft- 
repeated directions of the author that such-and-such specintens 
should be put up in liquid. We had hoped that this most unsatis- 
factory mode of mounting objects had become obsolete ; at least, 
after forty years' experience, we have utterly discarded it. The 
most delioate specimens may be put up in the sdhition of gum and 
glycerine as readily and as permanently as in Canada bafeam ; tiiey 
show the minutest features with the utmost clearness, aad are n^i 
like those mounted in fluid, constant sources of chagrin and dis^ 
attpoiatment 

10« 
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Upon the Mode of Formation of the Egg and the Embryonic Develop' 
ment of the Sacculinae. By M. E. vak Benedbn* 

Ik a note inserted in the 'Comptes Eendos' of the month of 
February last (February 22, 1869), M. Gerbe has given the results 
of his researdies upon the constitution and development of the 
ovarian egg of the SaocuHnas. According to this author, the ovules 
are formed at their first appearance of two transparent ceUs doeely 
applied to each other, each provided with a vesicular nucleus and a 
common membrane (vitelline membrane). One of these cells in- 
creases considerably, there are developed in it a large quantity of 
refractive globules ; whilst the other remains small and only acquires 
a few fine globules ; and when the ^g is mature, the large cell, in 
which the elements of the yolk are developed, has attained sudi a 
predominance that the other lobe, of which the development has 
remained in some sort stationary, only represents a smdl, scarcely 
perceptible eminence upon one of the poles of the ovule. M. Gerbe 
regards the large cell as giving origin to the vitellus, and com* 
pares it to the yolk of the egg of birds ; whilst the little cell, in his 
opinion, represents the germ or cicatricula. Moreover M. Grerbe 
thinks he finds in the development of the ovum of the Saoculinse the 
explanation of the physiological part performed in the ^g by that 
body which Von Wittich, Von Siebold, and V. Carus have described 
in tiie egg of several spiders, by the side of the vesicle of Piirkinje, 
and which M. Balbiani has observed in certain Myriopods. One of 
the two cell-nuclei of the primitive bilobed ovide of the Saeculinse 
would be the nucleus of the formative cell of the vitellus and the 
homologue of the vitelline nucleus of the egg of the spiders ; the 
other would be the germinative nucleus or the nucleus of the germ- 
cell, the homologue of the germinal vesicle of the egg of the spidera 
and Myriopods. 

The observations which I have made upon the development of the 
ovarian e%<g of the SacctdincB agree, in certain points, with those of 
the learned embryogenist of the College of France ; but the inter- 
pretation which I have given to the facts is essentially different, 
which is due to the circumstance that, upon some points, I am not 
able to confirm the investigations of M. Oerbe, and tha^ some im- 
portant facts have escaped his attention. 

The ovules are not, at their first appearance, formed of two cells 
closely applied to each other ; they consist, at first, of a single cell, 
formed of a perfectly transparent viscous matter (protoplasm) hold- 
ing in suspension some globules which strongly refract the light, 
and of a vesicular nucleus, with very delicate outlines, measuring 
about half the diameter of the cell and provided with a sin^e very 
refractive nucleolus. The diameter of this cell is about 0*06 millim. 
Along with these cells are seen others, which present an elongated 
form and are provided with two nuclei, without, however, mani- 
festing any tendency to the division of their bodies. Others, on the 
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teontniry, present at one of their poles a little bud, the size of which 
increases until it becomes equal to that of the maternal cell ; one 
of the nuclei passes to the interior of the bud, and thenceforward 
we may recognize two cells, separated from each other by a circular 
constriction, which deepens gradually ; the two daughter cells be- 
come individualized, but remain closely connected with each other. 
The two cells, therefore, are produced by division from a primitive 
mother cell. I have always found it impossible to distinguish any 
trace of cell-membrane about these young ovules. 

It is indispensable here to make two observations : — ^first, that these 
mother cells occur in great quantity in the ovaries immediately after 
oviposition, as may be seen from the fact that the ovisacs contain 
^gs which are still at the first commencement of embryonic deve- 
lopment ; secondly, that the dimensions of the mother cells are the 
Bame as those of the little cells which are found in the form of an 
eminence situated at one of the poles of the mature egg. All the 
other characters of the mother cells are identical with those which 
are presented by these polar cells of the mature eggs. In both we 
see a perfectly transparent protoplasmic body, holding in suspension 
some rounded, very refractive globules, and we even find some of 
considerable size, which present no difference in character from 
those of the vitellus. We distinguish in them a vesicular nucleus, 
with very delicate outlines, provided with a nucleolus endowed with. 
considerable refractive power. 

The mother ceUs of which I have spoken give origin, by means 
of division, to two daughter cells. At the commencement of their 
development these cells are all exactly alike. Soon, however, their 
bulk increases slightly, and each of them acquires by degrees the 
dimensions of the mother cell. They each contain some refractive 
globules ; but soon the number of these globules increases greatiy 
in one of the two united cells, and, at the same time, its size begins 
to exceed that of its congener. Prom this moment it becomes im- 
possible to distinguish, in the midst of these refractive globules, the 
nucleus of the enlarged cell. I have never afterwards succeeded in 
distinguishing in the mature egg the cell-nucleus in the midst of 
the vitelline mass. The cell increases more and more ; it completely 
fills itself with refractive globules, of which the size increases aisf 
quickly as the number. Whilst enlarging, this cell (which we may 
now call the egg, since we recognize distinctiy in its contents the 
characters of a true vitellus) preserves a perfectly regular spheroidal 
form ; only at one of its poles the second cell, which has remained 
stationary in its development, is attached. When the egg has at- 
tained a diameter of from 0'16-0"18 millim. we distinctiy recognize 
in it a cell-membrane, which is developed at the expense of the 
periphery of the protoplasm of the ovicell, and betrays itself by 
its dark outiine. This membrane (vitelline membrane) is not a 
common envelope of the enlarged cell (which is the egg in course of 
development) and of the transparent cell joined to one of its poles ; 
it does not enclose this latter cell, but, on the contrary, its contour 
stops at the margin of the surface of attachment of the egg and the 
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folar •elL When ike egg has arrived at matarijty, it presenta a 
regular ellijieoidal £onn» and at one of its polee tLa polar cell ia 
alwaya found, retaining its hemisphmcal form and its original 
tran^arency and dimensions. T\m cell is outaide the vitdline 
membrane, of which we can follow the perfectly regular dark oat- 
lina between the vitellus and the polar cell on a level with the sur- 
face of attachment; the vitelline membrane, however, is sli^tly 
depressed, and perhaps it is wanting, at the centre of this surface. 

Along with these mature eggs which bear near their poles a 
transparent cell, are others in which it is not possible to distinguish 
any polar cell, but which still present, at one part of their surface, a 
depression corresponding to the old surface of attachment ; the ex- 
truded eggs never show the least trace of the polar cell, or anything 
which resembles a cicatricula. Considering this fact in conjunction 
with that of the existence in the ovary, a little time after oviposi- 
tion, of isolated cells, which I have caJled mother eeUsy and which 
present all the characters of the polar cells of the mature ^gs, we 
see that the polar cdU of the mature eggs are not a constituent part 
rf the eggy comparable to the cicatricula of the egg of birds ; these celU 
separate from the surface of the mature eggs, remain in the xnUriar 
of the ovary, and increase in number by division to give birth to two 
daughler cells, which remain attached to each other, and of which on4 
produces in its turn an egg. The body which M. Gerbe has re- 
garded as representing a vitelline cell, destined to form the nutritive 
elements of the vitellus, is in reality the entire egg; its nucleus re- 
{uresents the germinal vesicle ; and its contents consist of a homo- 
geneous protoplasmic liquid, holding in siispension some refractive 
globules (nutritive elements of the vitellus). 

These observations suffice, it appears to me, to justify the con- 
clusion that I draw from them ; but I find in the analogies which 
the development of the eggs of the Sacculince present to those of a 
great number of other Crustacea, and in the development of the 
embryo of the Sacculince, the complete demonstration of the conclu- 
sion which has just been formulated. 

In a great number of parasitic Copepoda {Caligus, Clavella, Ler- 
TMinihropuSy Congericola) the ovary presents the form of an oval sac 
(germtgene\ of which the anterior extremity is prolonged into a 
tube (yiteUogene) ; the latter gradually widens and opens exteriorly, 
after having formed in the interior of the body a certain number 
of eonvolutions. The germigene is filled by a very slender trans- 
parent band, twisted and coiled upon itself, which at the entrance 
of the gland is produced into the tube which represents the vitel- 
logene. This cord is really formed of an immense number of small 
perfectly transparent protoplasmic cells provided with a very small 
nucleus. They are flattened, and resemble little disks piled together. 
In the vitellogene each of these little cells increases in size, and 
becomes filled with refractive elements, to become an egg, at the 
same time that their nucleus becomes the germinal vesicle. The 
eggs retain this flattened discoidal form, and they are accumulated 
in the vitellogene like coins. In some other Lemsddse {Anchoreila^ 
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LH'nf^pitda) tb^ divisioix of the ovary into g^rmigene and TiiiellogeQe 
doe9 sot eiiist ; but thiB organ is formed of a ramified tube, of which 
all the branches are filled with fragments of protopJasmio cords, the 
characters of which are identical with those of the protoplasmic 
cords of Clavdla and CongericoUin If the walls of the ovary are torn, 
a great number of eggs are set at liberty ^ each of which bears at one 
of its poles a fragment of protoplasmic cord formed of piled-up dis^ 
cddal cells. When the eggs have arrived at maturity they separate 
from the cord, are ejected, and it is the cell of the protoplasmiQ 
cord which was immediately adjacent to the egg that increases, 
becomee filled with re&active elements, aud becomes in its turn au 
egg. It is impossible not to recognize that these eggs, bearing at 
one of their poles a fragment of ovarian cord, are really the ana- 
logues of the eggs of the Sacctdinas provided with a polar cell. The 
polar cell represents anatomically and physiologically the fragment 
of the protoplasmic cord of Anchorella and Lemeopoda, which sepa- 
rates, like it, from the mature egg to furnish new eggs. 

In studying the first phases of the embryonic development of the, 
Saeculinae, / have ascertained that these animals present at first the 
complete segmentation of the vitellus. Now, as I have shown in a 
previous memoir, the complete segpouentation of the vitellus only 
takes place when the whole mass of the' nutritive elements occurs in 
suspension in the protoplasm of the ovicell, which excludes the 
idea of a cicatricula. A cicatricula exists when a great part of the 
nutritive elements is outside the protoplasm of the ovicell, as in 
birds. In this case these elements do not take part in the divi^ 
sion of the ovicell, and the segmentation is partial ; it occurs at the 
expense of the cicatricula exclusively. But in the SaccuUnce the 
whole mass of the vitellus becomes divided into two equal portions, 
in consequence of the formation, all round the small section of the 
egg, of a furrow which starts from the periphery and advances gra- 
dually towards the centre. Soon afterwards a new furrow appears 
on the surfSaoe of the vitellus, crossing at a right angle that which 
had first appeared. The mass of the vitellus is thenceforward di- 
vided into four portions ; they have each the form of a quarter of 
an ellipsoid which has been divided by two perpendicular planea 
both passing through the centre. From this moment in each of the 
four segments a separation takes place between the protoplsismic ele- 
ment and the nutritive elements of the vitellus. The protoplasm of the 
four segments, carrying with it their nuclei, moves to one of the poles 
of the egg, which is the extremity of the diameter iii which the two 
planes intersect. We see the four segments become more and more 
dear at this point, and free themselves completely fr^m the nutri- 
tive elements, which are driven to the opposite poles. Then the 
dear parts, each provided with a nudeus, are separated by a furrow 
from the darker portion of the segment ; they constitute the four 
first embryonic cells, in the form of little protoplasmic globes, each 
provided with a nucleus. The four large dark spheres, formed of 
very refi-active dements, no longer represent cells ; they will also 
become fused together, ao as to form a single mass of nutritive de- 
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ments. The embryonic ceUs, on t)ie contrary, multiply by division, 
to form a cellular zone of increadng extent, which finally, under 
the form of a ceUular vesicle, will enclose the central mass of nutri- 
tive matter. From that time the blastoderm is formed. 

It results from this that the large cell, which M. Gerbe has re- 
garded as representing the body producing the vitellus, is really the 
entire egg, — that the egg of the Seicculince cannot be compai^ to 
the egg of birds, since it b impossible to distinguish in it any parts 
corresponding to the ydk and the dcatneula, — ^that the polar cell, 
which has been considered to represent the germ, is analogous to 
the protoplasmic cord of the egg of the AnchoreUcB, — and that thia 
cell separates from the mature egg, and remains in the ovary to be- 
come divided there and give origin to new eggs. 

It is very evident, also, that no comparison can be established 
between the vitelline body of the eggs of some spiders, or of certain 
M3rriopods, and the cell-nuclei of the double egg of the SaeeuUwB, 
The vitelline body of the egg of the spiders, of which MM. von 
Wittich, von Siebold, and V. Cams have studied the constitution and 
the mode of formation, and of which M. Balbiani has proved the 
existence in the Myriopods, never presents the characters of a vesicle 
or of a cell-nucleus. This. body, far from being general in all 
the animal series, does not exist in all the Araneida, nor even con- 
stantly in the same species of Myriopod, such as OeophUus simplex : 
the signification of this accidental element of the egg remains still to 
be determined. — Comptes Rendus, tome bdx. November 29, 1869, 
pp. 1146-1151. 

Food of Oceanic Animals. 

Dr. Wallich complains that I omitted to notice what he had pub- 
lished on the subject. I must confess that I overlooked it. 

In his * North- Atlantic Sea-bed' (p. 131), he says that it may be 
asked ''under what other conditions than exceptional ones can 
marine animal life be maintained without the previous manifesta- 
tion of vegetable life, as must be the case if it exists at extreme 
depths ?" and he answers this inqxiiry by submitting that " in the 
majority of the marine Protozoa, as, for instance, in the Foramini- 
fera, Polycystina, Acanthometrae, ThalassicoUidaB, and Spongidse, the 
proof of these oi^anisms being endowed with a power to convert 
inorganic elements for their own nutrition rests on the undisputed 
power which they possess of separating carbonate of lime or silica 
from waters holding these substances in solution." But surely this 
is not a satisfactory answer to the inquiry. A limpet separates 
carbonate of lime from sea- water ; but it cannot be assumed that 
this animal (which is well known to be a vegetable-eater) has also 
the power of converting other inorganic substances for its own 
nutrition. Foraminifera, as well as Amoebaa, are usually considered 
animal-eaters, feeding by means of their pseudopodia or expansions 
of the sarcode. As regards sponges, we find, from Dr. Bowerbank's 
Monograph (vol. i. p. 122), that, in the greater number, their nutri- 
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ment ** is probably molecules of botb animal and vegetable bodies, 
eiUier living or derived from decomposition," and that ** the fsecal 
matters discharged by the osoula exhibit all the characteristics of 
having undergone a complete digestion." 

If it be any satis£action to Dr. Wallich, I assure him that my 
estimate of his memoir on the North-Atlantic Sea-bed remains un- 
cfaanged« It is only to be regretted that the work is incomplete. 

J» Gwnr JSFFBBTB. 

22Januaiy,187a 

NoU on the ffabits of the Discophora. 
By the Rev. Thomas Hiwcks, B.A. 

In the Number of the * Annals ' for October last, Dr. Gray reports 
an interesting observation on the habits of certain MedussB, which 
had been communicated to him by Mr. M' Andrew. This gentleman 
had informed him that he had often seen the sea-jellies (Medusa 
(Bquorea, ForskAl) <4ying on their backs at the bottom of the beautiful 
dear water of tiie Red Sea, with the tentacles expanded like a 
flower." Dr. Gray adds that he is not aware that this habit has 
been observed or recorded before. 

My object in writing is to point out that the same thing was 
noticed long ago by Mortens. He states (as quoted by Agassiz) 
that he had constantly found MedussB (Polydonia Mertensii) in the 
lagoons of Ualan, ''with their arms spread and turned upward, 
resting upon the ground." As Agassiz adds that he himself had 
always seen the members of this genus '' in the reverse position, the 
arms dovmward," Mr. M' Andrew's testimony in support of the elder 
naturalist has a positive value. Probably when at rest the free 
Kodds of the Discophora generally may assume the position described 
by Mortens, or at any rate those which are accustomed to seek their 
food at the bottom of the sea. 

Agassiz has studied another species (Polyeionia frondosa) on the 
Florida reefe, and states that it has the curious habit " of groping 
in the coral mud at the bottom of the water, where thousands upon 
thousands may be seen crowded together, almost as closely as they 
can be packed upon the bottom, at a depth of from six to ten feet. 
When disturbed, they do not rise, but crawl about like creeping 
animals, now and then only flapping their umbrella." 

Note on ihe Occurrence of two Species of Crustacea not hitherto ob- 
served in Scotland. By M. Watson, M.D. 

When dredging, in the month of September, last year, along with 
some friends, off the north coast of the island of Mull, I had the 
good fortune to procure two species of Crustacea which, so far as I 
can ascertain, have not before been obtained on any part of the 
Scottish coast, although they would appear to be not uncommon on 
some parts of that of England. These are the angular crab (Oono- 
plax angxdaia) and the four-homed pea-crab (H<a tetraodon) of Bell. 

The former was taken in Bloody Bay, at a depth of about twenty- 
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fiye flulliomty in m^ mod, along with s qmantitj of VirgvJw*ia 9od 
i¥MMa«u2ff. It proved, on exavumttiony to bo a young nude, sfem* 
ingly half-grown, aa the daws had not as yet attained the siae cha- 
racteristic of the adult The nature of the ground from whieh the 
specimen was taken would seem to oonroborate the statement of 
Craneh, aa quoted by Bell, ^ that they live in the hardened mnd, 
and that their haMtationa, at the extremities of which they live, are 
o))en at both ends." The second species above mentioned was taken 
off the lighthouse situated on the north coast of MuIU <^ atony 
ground, at a depth of about fifteen fathoms, and seemed, from its 
small size, to be also an immature specimen. 

A third species was also obtained, which, though by no means so 
uncommon as the two preceding, se^ns worthy of mention. Thia is 
the spinous shrimp (Crangon gpiiwsus. Bell), a specimen of wkioh 
was taken at the entrance to Loch Sunart, at a depth of twelve ox 
jfourteen fathoms, and proved to be an adult of large site* 

No other specimens of either of these species were obtained, 
although the various localities were carefully dredged on several 
occasions during a month's residence in that quarter ; so that the 
different species would seem to be by no means abundant in that 
neighbourhood. 

As previously remarked, the two first-mentioned species do not 
seem to have been before observed on the Scottish ooast, while the 
latter seems only to have been taken in Shetland. I have therefore 
thought that it might be of interest to mention their occurrence on 
the west eoast, more especially at a time when so much attention ia 
bmng directed to the elucidation of the laws governing the distribiH 
tion of different species of marine animaJs. 

Spatangus meridmicUis, Eisao. 

My friend Br. Mdroh of Copenhag^ who is now at Niee for his 
health, has just given me some information which may serve to de« 
oide the question whether tbe above-named species is the Spmt4»ngm 
Easehi of Lov^n or merely the S. purpureus of MiUler. Dr. Mdrch 
says that at my request he has examined Risso's collection, that he 
found among the unpubliabed drawings of that author a figure of 8, 
meridionalis very like 8, purpureus, and that in the collection were 
several specimens of the latter species with a label on which was 
written " Jion Spatangus meridionalis est le Sp. purpureus, Lam.'' 

J. GwTN Jeffbets. 

J^ote en tfu Arrangement of the Pores or Afferent Orifices in 
CUona celata, Chant, By M. L^on Vaillaitt. 

In the month of October last I had the opportunity, thanks 
to the kindness of M. Lemaitre, of Cancale, of witnessing the 
dredging of the oysteivbeds for the annual inspection. This cir« 
cumstance enabled me to observe in the living state that singular 
sponge which perforates the shells of certain Mollusoa, the Cliona 
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cdo/a, which, aioce the time (rf Grant, haa to often attaraeted the 
attention of naturalistft. In studying these ereatores^ immened in 
the water immediately after they werc^ taken from the dredge, 00 aa 
to approach as nearly aa poesible to the conditions of natural life, it 
9;ppeaT9d to me that we had hitherto described and interpreted in 
an incoB^leta manner the nature of the prolongations cff papill» 
which the Glioma emit through th« perforations of the eyster-^ahella^ 
and the tcij perceptible although not very rapid movements of 
which have struck tJX those who bdve beea able to examine these 
animals. 

The prolongations are of two sorts. Some (the only ones well seen 
by previous authors) are hemispherical, more rarely cylindrical, and 
perforated at their summit ; at this point there is, in fkct, a wide 
opening* which may attain as mw^h as 1 millim. in diameter : it is 
the orifice of a canal traversing the whole papilla and communi-^ 
eating with the ducta which in this as in all the other sponges tra- 
verse the parenchyma in all directions. The prolongations of the 
second kind, which are much more numerous than the preceding, 
have an entirely diiGferent form, which may be compared to that of the 
rose of a watering-pot ; they are in ihe sha^ of a reversed truncated 
cone, so that on leaving the perforation they enlarge gradually, and 
terminate in a very dliptical convex surface; this is not widely 
perforated, but presents an elegant network of fibres anastomosing 
in all directions, which are formed of bundles of spicula covered 
with sarcode. The fine meshes of this net form so many apertures 
which open by short conduits into a central canal, situated, as in the 
prolongations previously described, in the centre of the papilla, and 
terminating in the same way in the general system of internal irri- 
gation. 

These second prolongations of the Clionas were certainly seen by 
Grant ; but he described them as being the transitory state of the 
papilla just before its opening widely. From my observations, re- 
peated and followed up long enough to allow me to present them 
with confidence, this is not the case: the surfece of the perforated 
shell always presents side by side with papiUse of the first kind 
others constructed upon the second type ; and in individuals which 
I have preserved liring and active for nearly twenty days, I was 
even aUe to demonstrate that, after taking them from the water 
(which is a certain means of causing the prolongations to be re- 
tracted), on replacing them in the aquaria after some time, the same 
perforations always give passage to papiUss of the same kind. We 
might imagine, considering the simplicity of the structure of these 
creatures, that in certain cases changes might take place ; but I have 
not obswved any. 

We may conclude, from this arrangement, that, in Oliona eelaUty 
whilst the papillae with vnde perforations are, as has long been 
ascertained, the osoula or efiPerent orifices of the current of water 
which continually traverses the parenchyma of the sponge, the pa- 
piUte of the second kind bear, collected upon their widened surface, 
the afferent orifices or pores. It is to be remarked that hitherto. 
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whilst indicatiiig the efferent apertures, no one appears to have 
thought of seeking the orifices of entrance, which, however, could 
not occur, as usuid in the other sponges, upon the general eztemul 
surface, as this, being immediately applied against the walls of the 
cavities which the Cliana inhabits, is not in contact with the am- 
bient fluid. If this exceptional arrangement of the pores exists 
likewise, as is probable, in the allied species, we may find in it an 
anatomical character for this genus, which has hitherto been founded 
exclusively upon the biological fact of its boring-faculty. — Comptes 
Bendus, January 3, 1870, tome Ixx. pp. 41-43. 

British Killer or Orca. By Dr. J. E. Gray, F.RS. Ac. 

The examination of the skulls in the BritLsh Museum shows that 
two species of Orca or Killer inhabit the English coast. 

1. The smaller has a broad beak, of nearly equal width for the 
greater part of its length. This is the skull %ured by Cuvier in his 
work on fossil bones; and his figure has been copied by many authors. 
I propose to call this species Orca latirostris, 

2. Judging from the size of the skull and the length of the ske- 
leton in the British Museum, the other species must be considerably 
larger. The beak of the skull is elongated, and tapers nearly from 
the orbit to the front end, which is narrow and acute. I have dis- 
tinguished this species as Orca stenorhtfnekus. 

On (he Antiquity of the Ass and Horse as Domestic Animals in 
Egypt, By M. F. Lbnormant. 

The author remarks upon a statement of Professor Owen's, that 
neither the horse nor the ass was known in ancient Egypt — that is 
to say, up to the sixth dynasty, about 4000 years b.c. He says 
that the horse undoubtedly does not appear upon any monument of 
the ancient empire, or of the middle empire, including the twelfth 
and thirteenth dynasties. But when the monuments recommence 
under the eighteenth dynasty, about 1800 years b.c, the horse 
appears as an animal of habitual use in Egypt. 

The ass, on the other hand, appears upon the oldest Egyptian 
monuments. It is frequent in the tombs of the ancient empire at 
Gizeh, Sakkarah, and Abousir. As early as the fourth djmasty, 
asses were as numerous in Egypt as they are at present : the tomb of 
Schafra-Ankh at Gizeh represents its occupant as the possessor of 
760 asses ; and those of other tombs boast of being the owners of 
thousands of asses. 

The author remarks further that, considering the intimate rela- 
tions existing between Egypt, Arabia Petraea, and Southern Pales- 
tine during the ancient empire, we may infer the absence of the 
horse in tie latter countries at this period ; and in support of this 
view he cites a painting from the tomb of Noumhotep at Beni- 
Hassan-el-Kadim, and idso the evidence to be derived from the 
Book of Genesis, in which the horse is first mentioned in connexion 
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"with the establishment in Egypt of the family of Jacob, in the time 
of the later Shepherd Kings. This mention of the horse nearly co- 
incides, in point of time, with the most ancient notice of that 
animal on Egyptian monuments. The author thinks it possible that 
the introduction of the horse into Syria and Egypt was efifected by 
the invaders from whom the Shepherd Kings were derived. — 
Comptes Bendus, tome bdx. December 13, 1869, pp. 1256-1258. 

Embryonic Devdopment of Bothriocephalus proboscideus. 
By E. Mbczwikow. 

M. Eolliker has already remarked that in Boihriocephalus pro^ 
hosddeus only a part of the contents of the ovum is employed in the 
formation of the embryo, and that the rest forms a layer of peri- 
pheral cells, the fate of which remained unknown to him. M. Knoch 
disputed the accuracy of this observation, but wrongly, as it now 
appears. M. Mecznikow describes the ova of this Cestoid worm as 
filled by an ovarian cell surrounded by a mass of granular vitellus. 
The cell undergoes total segmentation, whilst the vitelline mass 
takes no part in the formation of the embryo. From the cellular 
aggregation produced by segmentation, two cells, furnished with 
larger nuclei than the others, are soon seen to separate ; they fix 
themselves at the two poles of the ovum, and only disappear at the 
dose of the embryonic life. M. MeczBikow has seen |a perfectly 
similar arrangement in the ova of Tcenta cucumerina. 

After the segmentation, the mass of embryonal cells acquires a 
rounded form, and the embryo divides into a central nucleus and a 
peripheral layer, the latter formed of very distinct cells. Whilst the 
nucleus forms the true larva of the Cestoid worm, with its booklets, 
the layer of peripheral cells becomes converted into a delicate mem- 
brane, which finally loses its cellular structure and acquires the 
appearance of a homogeneous cuticular envelope. 

Although this envelope of the embryo never becomes covered with 
vibratile cilia, M. Mecznikow does not hesitate to compare it to 
the ciliated envelope of BothriocephalvA latus. In fact, the embryonic 
development of B, proboscideus shows that the embryonal envelope 
is the homologue of the amnios of the embryos of Insects and other 
Arthropoda. In this case the ciliated envelope of the larva of B. 
latus would be a sort of amnios persisting for a long time after 
hatching. But then we must extend this homology to the ciliated 
embryos of the Monostoma and of M. Desor's Nemertean. To be 
consistent, we must even regard Pilidivm as a sort of temporary 
envelope of its Nemertes, as an amnios which has attained a remark- 
able degree of independence. — Milanges Biologiques tiris du BviUetm 
de TAcad, Imp, de St, Pitersh. tome vi. p. 717 ; Bihl, Univ, January 
15, 1870, Bull, Sci. p. 87. 

Note on a Station of a living Encrinus (Pentacrinus europeeus) upon 
the Coasts of France, By M. Lacazb-Dxtthibbs. 

Since the investigations of Messrs. W. Thomson and Carpenter, 
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ii ii irell known tbai the fortn of the C&fmahda ill the embryoiiio 
etftte is precisely that which has been regarded hj naturalists, espe- 
cially paleontologists) as characteristic of one *of the mort remarit- 
able groups of the Eohinodermata, that ^ the Crinoids <h: Encri- 
nites. 

This discovery is of the highest impoiianoe, as well in a purelfr 
zoological point of view as in Boologioal philosophy ; fbr it shows 
once more how much better the affinities of animals will be defined 
when zoologists shall have taken comparative evolution and morpho- 
logy as their guides. 

The opinions of the English naturalists upon the relations of the 
Pentacrini and Comatulas have been too well demonstrated by them 
for it to be necessary to adduce new proofs in its support ; therefore 
my desire is simply to make known a station, easy of access, where 
it is possible for any naturalists who may desire it to repeat one of 
the most remarkable observations in embryogeny and experimental 
zoology. 

The port of BoscofT, situated at the northern extremity of a broad 
tongue of land which projects northwards into the English Channel, 
between Morlaix and Saint-Pol-de-L^n on the east and the bay of 
Pouldu on the west, is surrounded by innumerable reefe, which be- 
come dry at low water, and permit the zoologist to make the most 
varied collections there ; moreover the Gulf-stream, by bathing this 
coast, maintains in these parts a temperature eminently propitious 
to the development of animals. Lastly, to the north, a long granite 
band, running east and west (the isle of Bass), forms a breakwater 
against the waves of the high sea, and protects the channel which 
lies between it and Eoscoff. In consequence of these conditions, 
the fauna is particularly rich at this part of the coast. 

For two years in succession (in 1868 and 1860) I have passed a 
part of the summer in making researches in this locality, one of the 
richest on our coasts. I shall return there again ; for it is my in- 
tention to make it known and to take it^as the type of the marine 
fauna of the coasts of France, for which I have already collected 
abundant and valuable materials. 

On descending from the churchyard of Roscoff, at low water, upon 
the beach, by going directly north, we see before us some large 
granite masses which, never being covered, form islets even at the 
highest tides. These are : — to the east and to the right of the ob- 
server, the two Bourguignons ; to the left, or to the west, the isle 
Verte ; and further towards the east, some rocks which become co- 
vered and uncovered, amongst which I may cite Meinanet and 
Bolas. Among all these reefs and in the channel the sea on re- 
tiring leaves broad and fine meadows of ZostertB and sandy flats 
covered with stones, both inhabited by numerous species of animals ; 
by an excessive variety of simple and compound Ascidia, Bryozoa, 
Sertularia, Sponges (especially calcareous), Echinodermata, Synaptce, 
Lnicemarice, CaryophyUicB, numerous Actinics, Planaricn, Borlasi^e, 
naked and other MoUusca in great abundance, &c. &c., which well 
compensate the soologist for the trouble of examining these shores. 



Digitized by 



Google 



Miaoellaneous, 151 

The two zones which the seaweeds habitaally occapy, the one «t 
the highest (Fueus vesiculosus, F. serratits), ^e other at the lowest 
(Laminarid) water, are clearly separated at Bosooff by ffiman4hdlia 
ioreoy which is employed in the country as manure, under the name 
oi filet, in the culture of vegetables. The zone of the filets is unco- 
vered at the period oi the syzygies ; but it is not entirely dry, exoept 
at the greatest tides, when the LaminaricB situated below it are like- 
wise accessible. All these particulars are necessary ; for it is impos- 
sible to form an idea of the difficulty of investigations among the 
rocks covered with^^^, unless one has been in the midst of the long 
bundles of viscous lashes of the HimanihaUa which conceal the 
roggedness of the stones and slip away under the feet. Nothing is 
to be found among them ; and their examination is not only excess 
eively difficult, but actually dangerous, from the continual falls that 
one gets. 

In the Lamioarian zone, investigation is at the same time easier 
and more fruitful ; but what is of importance in the very peculiar 
point oi view now before us is the presence of Sargassum in this 
Bone, and the curious fact that this seaweed sometimes abandons the 
deeps to ascend even to a consid^uble elevation, under circumstanoeCf 
which it is important to indicate. 

At the time of the lowest tides, the sea, in retiring, hollows out 
furrows in the sandy flats and in the marine meadows. The water 
which flows from the parts which have emerged forms in these fur- 
rows true rivulets, often of considerable site and rapidity. At the 
west of the isle Yerte, and of the Bourguignons, these erosions are 
numerous ; and it is in the water which fiUs them that we see the 
Sargas9um rise high up, and that we find abundance of Pentacriryus 
europ€ms. If at ^e time of the spring tides we go to these streams 
and detach large and tufbed stalks of Sargassum, tearing them up 
quite close to the bottom, and selecting the most branchy, we are nearly 
sure, in the months of July and August, and the beginning of 
September, to meet with Pektacrihi. 

This search must be made as follows : — When plants of Sargassum 
are very much branched, the branchlets interlace and form a sort of 
bush, in the midst of which AfUedon rasaceus particularly likes to 
introduce itself and reside. It must be added that the Ascidia, the 
SpoDgee, the Sertukria, and the Bryozoa are also so numerous there, 
that each plant of Sargassum would furnish a collection of itself. 
The Antedon is there sometimes in such abundance, that it colours 
the stems, by twisting its arms around them ; and as it occurs there 
of all sizes, I thought the station a proper one for its develop- 
ment, and set to work to find its Pentaerinus, My expectations were 
soon realized, and I was able to collect, even on the beach, very fine 
examfdes. But it is more convenient to carry away staDcs of Sar- 
ga^mtm covered with Antedon, and to examine them by separating 
the small branches under the lens and in water. T have thus found 
PerUacrini of all ages. I have preserved them living for a long 
time ; and those of the largest size, after having moved about and 



Digitized by 



Google 



152 MisceUaneout. 

acquired the very el^ant forms wbicli hare obtained them their 
name, have been metamorphoaed under my eyes. They quitted their 
peduncle, characteristic of the crinoid form, to become free and mix 
with the adult Antedons, in the midst of which it was impossible to 
recognize them. 

I believe, therefore, that, by following the preceding indications, 
all zoologists will be able to verify the observations of Messrs. 
W. Thomson and Carpenter. This has already been done by MM. 
Lemire and My^vre, who, after having worked a long time under my 
directions in my laboratory, at the museum of the Sorbonne, went, 
by my advice, to Boscoff. 

M. Lemire, having quitted Boscoff only after the high tide at the 
b^^ning of October, could no longer find any Pentaenni at this 
period; even in September their number appeared to me to have 
diminished visibly, but we still found many Antedons. M. K 
Orube, of Breslau, who joined us at the beginning of September, can 
confirm this. 

Hence we may suppose that it is chiefly in the warm season that 
we may be certain of finding living Encrinites in the place which I 
have indicated and of repeating the observations of the English 
authors. 

A last remark will explain the care here taken to indicate this 
station. In excursions in the environs of Boscoff — for example, to 
Kainon, a plateau of rocks situated to the south-east of Sainte Barbe, 
in the river of Saint-Pol-de-L^n, which is only uncovered at the 
greatest tides, to the north of Thirzaouson, to tiie west of the Fort 
of Perharidi and of the B^he du Loup, I have never found the Pen- 
tacrinuB ; and yet the Sargauum abounded in nearly all these places. 
The conditions combined in the sheltered rivulets behind the isle 
Yerte are, therefore, doubtiess those most favourable for oviposition 
and the development of the embryo. 

It seemed to me useful to call the attention of naturalists to 
a locality where we are able to repeat an observation of this import- 
ance so easily ; moreover the Pentacriwus ettropamsy placed by tiie 
side of its Antedon rosaeeus, is rare in museums, because naturalists, 
especially French naturalists, who have collected it, are, I believe, 
few in number ; and I do not know that it has yet been indicated 
upon our coasts. — Comptes Rendus, tome hdx. December 13, 1869, 
pp. 1263-1266. 



Ob$erva;^ons on the Salivary Glands in Myrmecophaga tamandua. 
By M. J. Chatin, 

The author has discovered in this mammal a third pair of sub- 
maxillary glands, having, like the others, proper excretory ducts. — 
Comptes lUndus, November 16, 1869, tome Ixix. p. 1017, 
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XVI. — On the Myology of the WombcU (Phascolomys wom- 
bata) and the Taa^nanian Devil (Sarcophilus ursinus). By 
Alexander Macalister, Professor of Zoology and Di- 
rector of the Museum, University of Dublin *. 

Through the kindness of Professor Haughton, I have recently 
had the opportunity of making, with his assistance, a careful 
dissection of the two above-named marsupials. They were 
both salted specimens, but in excellent preservation. The 
Wombat was 33 inches long, and was an adult female full- 
grown ; it had a vounff one in its pouch surrounded by shreds 
of a membrane, but of what nature could not be ascertained. 
The embryo was 1 inch and 2 lines in length. 

The Tasmanian Devil was about 27 inches long and in 
^ood condition ; it was also a female, but not ftdlv grown, the 
hinder molar teeth were not cut. The muscles of the wombat 
were firm and red ; those of the native Devil were softer and 
paler, but still distinct. The dense piff-like skin of the Wom- 
bat was with difficulty taken off, as the subjacent tissue was 
dense and firm. The platysma and panniculus camosus in 
both are weak and undefined. 

The trapezius of the Wombat arises from the occipital ridge, 
from the cervical spines and ligamentimi nuchas, and from uie 
seven upper dorsal spines ; it stretches as an undivided mus- 
cular sheet to the spme of the scapula and the acromion pro- 
cess. The anterior fibres were not attached to the clavicle, 
but, gliding over it, replaced the clavicular deltoid, and were 
inserted into the deltoid crest of the humerus, overlying the 
ereat pectoral. There was no tendinous intersection over the 
fine of the clavicle, although such a line often exists when 

* Communicated by the Author, having been read before the Royal 
Zoological Society of Ireland. 

Ann. dk Moff. N. Hist. Ser.4. Vol.y. 11 
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this muscle misses the clavicle — ^for instance, in Mania Dal- 
manniiy in which the arrangement is similar, but the muscle is 
crossed by an inscription at the line of the clavicle (Humphry); 
this is interesting, as Mania is a fossorial animal Ukc the 
Wombat. In the Civet ( Viverra civetta) this same arrange- 
ment exists, and an inscription is present (Devis) ; and in the 
Agouti and Guinea-pig, I)off, Dingo, Badger, Lion, and many 
other animals a tendinous line marks the jimction. In the 
Rhinoceros there is no tendinous inscription, nor in the Llama. 
Prof. Owen describes the anterior nbres of this muscle in 
Peramelea as continued into the pectoralis major, which I stip- 
pose is a similar arrangement. The trapezius m Sarcovkilua 
arises from the occipital crest and nuchal ligament ana from 
the upper nine or ten dorsal vertebrae : it is inserted into the 
scapular spine, the upper border of the acromion, and to the 
outer fourth of the clavicle. The part of the muscle corre- 
sponding to the root of the spine of the scapula was weak and 
tendinous, and nearly divided the fleshy part into an upper 
and lower trapezius ; however, a thin muscular margin near 
the spines of the vertebrae saved it from this division. In 
Macropua gtganteua it arises from the ligamentum nuchae and 
from tne three lower cervical and six upper dorsal spines. It 
is aituated similarly in Bennett's Kangaroo. In the Opossum 
and Phalanger its occipital origin is much larger, and it ex- 
tends downwards along all the dorsal spines. The insertion in 
all is constant into the outer half of the clavicle, the acromion 
process, and the whole spine of the scapula ; and in the Opos- 
sum it is attached to the upper part of the vertebral edge of 
the scapula, as well as to the spine. 

Beneath the trapezius, the omo-atlantic stretches, in the 
Wombat, from the atlas and axis to the outer half of the sca- 
pular spine, and into the upper margin of the acromion pro- 
cess. In Sarcophiliia its attachments were from the trans- 
verse process of the atlas and to the outer half of the spine of 
the scapula, and into the upper edge of the acromion process. 
In the Wallaby it arises from the three upper cervical vertebrae, 
and is inserted into the anterior fourth of the scapular spine 
and into the whole length of the clavicle. In the Giant Kan- 
garoo it is attached to the transverse process of the atlas 
and axis, and is inserted as in the Wallaby. In the Opos- 
sum it arises from the atlas alone, and is inserted into the 
anterior fifth of the spine of the scapula. (For an account of 
the synonyms of this muscle, see the anatomy of Bradypua 
tridactylua^ Ann. Nat. Hist. 1869, vol. iv. p. 52.) 

The rhomboideus is composed of three parts, but they are 
not separable in the Wombat ; it arises from the upper four or 
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five dorsal spines, from all the cervical, and from the occipital 
bone below tne last ; it is inserted into the entire length of the 
vertebral margin of the scapula. In Sarcoj^hilm its attach-* 
ments are similar, but it is distinctly divisible into a rhom- 
boidens occipitalis (Murie and Mivart, occipito-scapnlaris of 
Wood) and a proper rhomboid made up of the fused maior 
and minor. In Dom it is a thick muscle. It is faintly divisible 
in the Opossum (Meckel says, not) and Phalanger as in the 
native Devil, but less in ih^ Macropua giganteue and Bennett's 
Kanffaroo : in these the muscle only extends to the three upper 
dorsal spines ; in the Opossum and Phalanger, on the other 
hand, it extends down to the fifth and sixth dorsal spines. 

Serratus posticus, in the Wombat, is a large muscle arising 
tendinous from the whole series of dorsal spines except the 
last, and is inserted fleshy into all the ribs, forming a con- 
tinuous sheet, as in the Pie. In Sarcophilua the serratus 
passes from the upper half of the dorsal spmes, and is inserted 
mto the upper eight ribs. 

Serratus maenus, in the Wombat, is divided into two parts, 
the upper of which includes the levator scapulas ; this portion 
is very weak, and its attachments are, as usual, from the lower 
four cervical vertebrae and from the upper three ribs to the 
upper part of the scapular spine. The lower part arises from 
aU the ribs from the fifth to the eleventh inclusive (there are 
fifteen ribs, as described by Waterhouse, ' Marsupialia,' p. 280), 
and is inserted into the inferior angle of the scapula, at the 
subscapular side, and into a small part of the axillary margin. 
In Sarcophtlus its attachments are similar, and the levator 
scapuUe is inseparable. In Macropus giganteua and the Wal- 
laby it arises from the transverse processes and ribs from the 
third cervical to the sixth dorsal vertebrae continuously. In 
the Opossum the levator scapulae arises from the transverse 
processes of all the cervical vertebrae but the atlas, and is 
nearly inseparable from the serratus proper, which extends 
from the first to the eighth ribs (Meckel describes them as 
separate) ; and the muscles are similarly arranged in Pha" 
langista. 

The splenius in the Wombat is a continuous sheet, and not 
easily divided into the two parts, capitis and colli : it arises 
from the spines of the vertebrae forming the upper nfth of the 
dorsal region and from all those of the cervical vertebrae below 
the axis ; the fibres are inserted into the occipital bone and 
into the posterior aspect of the upper cervical transverse 
processes. In Sarcophiltis the splenius passes from the four 
upper dorsal and six lower cervical spines to the transverse 
process of the atlas and the occipital bone. 
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The complexns is very large in the Wombat, and is attached 
to the transverse processes of all the cervical vertebrae and the 
upper five dorsal vertebrae ; its insertion is into the occipital 
bone, as usnal, on each side of the mesial line. In Sarco- 
philua it is veiy large, and is intersected by several inscrip- 
tions. In the ma/crofus giaanteuay the Phalanger, and Opos- 
sum, as well as in the Wallaby, it is similar in arrangement. 

The semispinalis colli, the Uio-costalis dorsalis, and colli, 
the recti capitis postici major and minor, the obliqni capitis, 
are all normal in all, the first three merely vi^yin^ slightly in 
the number of their vertebral attachments. The mtercostals, 
the levatores costarum, interspinales, intertransversales, lon- 
gissimus dorsi, and trachelo-mastoid are all normal, and in 
none of the marsupials presented any features of interest. 

The latissimus dorsi of the Wombat arises from the lower 
six ribs, from the spinous processes of the lower eleven dorsal 
vertebrae, and from the lumbar aponeurosis. It has no con- 
nexion with the angle of the scapula, and is inserted in front 
of the teres major, and slightly connected with it, into the 
usual situation on the humerus. This muscle sends off the 
dorsi epitrochlear muscle, or omo-anconeus of Prof. Owen, 
which, arising directly from the tendon of the latissimus dorsi, 
is inserted into the inner side of the olecranon process. In 
Peramelesy Professor Owen describes this muscle as having an 
accessory origin from the inferior angle of the scapula. In 
Sarcopktlus its attachments are the same, and the dorsi epi- 
trochlear muscle is as in the Wombat. In the Opossum it 
arises from the seventh to the thirteenth dorsal vertebrae, and 
from the lumbar vertebrae, bv a fascia, and, as remarked by 
Meckel, from none of the nbs ; it is inserted into the usual 
ridge on the humerus. In the Phalanger the muscle similarly 
detaches a dorsi epitrochlear muscle; and the parts are similar 
in the Wallaby and the Giant Kangaroo. 

The pectoralis major in the Wombat arises from the sternum, 
from the sternal half of the clavicle, and from the upper six ribs, 
and is inserted into the pectoral ridge of the humerus ; a sepa- 
rate portion exists underneath, which extends from the manu- 
brium stemi and from the cartilage of the first rib to the head 
of the humerus, on a level above the last : these two portions 
are quite separate from each other ; but I think they are only 
separate factors of the great pectoral. A similar band I found 
in the Badger, in which a fasciculus beneath the great pectoral 
passed from the top of the sternum to the greater tuberosity 
of the humerus : this seems to correspond to tne third portion of 
the great pectoral in the Hare, Rabbit, Guinea-pi^, and Agouti. 
In Sarcophtltis the muscle passes from the clavicle, sternum,* 
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and upper five ribs to the pectoral ridge of the humerus, 
and is undivided. The muscle is large and single likewise in 
the Giant Kangaroo (Meckel describes it as bilaminar) and in 
Bennett's Kangarpo. The Opossum and Phalanger displayed 
no sign of segmentation. 

The pectoralis minor of the Wombat is a small thin muscle 
which ues beneath the last named and inferior to the second 
slip of the greater pectoral just referred to ; it arises from the 
mesostemum, and is inserted into the outer part of the greater 
tuberosity of the humerus, the coraco-humeral ligament, and 
into the coracoid process. In Sarcopkilus it is attached to 
the head of the humerus and the shoulder-capsule, and, more 
slightly than in the Wombat, to the coracoid process ; and in 
this animal its origin is from the abdominal Imea alba, lower 
ribs, and mesostemum. This muscle is joined to the greater 
pectoral as a deep inseparable lamina in the Giant Kangaroo 
and in Macropus Bennettiij or absent, according to Meckel 
and Prof. Hanghton (Proc. R. I. A. 1866, p. 81). In the 
Phalanger and Opossum it is present and passes to ^e humeral 
head below the shoulder-capsule ; it is similarly situated in 
the Bandicoot. 

The subclavius muscle exists under the form of a stemo- 
scapular band, arising fleshy from the first rib, and passing 
beneath the clavicle to be mserted into its outer sixth, into 
the upper border of the acromion process, and into the entire 
length of the upper margin of the scapular spine. This 
muscle did not resemble the arrangement described by Prof. 
Bolleston (Trans. Linn. Soc. vol. xxvi. p. 626). In the 
Wombat examined by him the muscle arose thick and fleshy 
from the first rib, ana was inserted into the outer end of the 
clavicle and, by means of the fascia covering the supra- 
spinatus muscle, into the whole len^ of the spine of the 
scapula ; before its insertion it was joined by a fine tendon 
from a delicate muscular belly arising from the sixth costal 
cartilage, and homologous with the muscular fasciculus in the 
crocodile which runs firom the second stemo-costal cartilage to 
the sternum, in series with the external oblique and outer 
intercostals. As I was acquainted with Prof. RoUeston's de- 
scription, when dissecting the animal I looked most carefully 
for this curious arrangement, but was disappointed ; for I saw 
no sign of any proloifgation from below attached to the sub- 
clavius. The insertion of the rectus abdominis was clear and 
tendinous into the first rib ; and the only other muscle whose 
fibres could have run into it from below was the rectus tho- 
racis [vide infi'h) ; but there was no sign of any fusion in our 
specimen. Professor RoUeston's specimen seems to have been 
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a better-developed indiyidual ; but this union does not seem 
to be the invariable rule in Phascolomys. A union of the 
origin of the subclavius with the insertion of the rectus abdo- 
minis occurs in Oryciercjms * ; and in this animal also the 
muscle is a true stemo-scapularis, as also in the Porcupine. A 
stemo-scapular band exists in the Llama, Khinoceros, Hippo- 
potamus, Axis, and other non-claviculate mammals ; but it is 
mteresting, as bearing on the homologies of this muscle, that, 
except in a few rare cases as a human anomaly, it never coexists 
with the ordinary subclavius. 

In Sarcophtlus the subclavius passes from the first rib- 
cartilage to the clavicle, but is not traceable further. In the 
Virginian Opossum it runs from the first* stemo-costal cartilage 
to the outer third of the clavicle and the acromion process. 
In the Phalanger its insertion is still more extensive, and in 
Macropus giganfeus and Bennettii its insertion extends for the 
outer two-thirds of the clavicle. In none of these latter is its 
stemo-scapular continuation marked. From the considerations 
given above, I think we can scarcely regard the stemo-scapular 
as any thing but a variety of the subclavius. 

The rectus thoracicus arises from the lower part of the 
stemum, as far as the summit of the mesostemum, by a thin 
aponeurosis, which becomes fleshy and is inserted mto the 
second and third ribs external to their cartilages ; no fibres 
arise from the sixth rib, nor are any inserted into the first. In 
Sarcophtlus the insertion is prolonged into the four upper ribs 
from the sternum. This is the muscle which is considered by 
Professor Rolleston (and, I think, with some reason) serially 
continuous with the extemal oblique. I have c^ed it rectus 
thoracicus temporarily, for want of a better nam^; but it is 
evidently not the same as the more superficial rectiithoracis 
of Tumer. Y 

The pectoralis quartus in the Wombat and Sarcophtltis^^Grs 
the side of the chest below the fifth rib, and is inserter i^^ 
the pectoral ridge of the humerus. In the Kangaroo and Yal- 
laby this muscle is very large and superficial, its lowest filjcs 
blending with those of the panniculus camosus, its hin<V 
fibres with those of the latissimus dorsi, and its anterior on^ 
with those of the great pectoral. It is smaller and more det: 
nite in the Phalanger, and most distinct and separate in thj 
Opossum. (For an account of the synonyms of this muscle 
see the Anatomy of Bradypus tridactylus^ Ann. Nat. Hist. 
July 1869.) Professor Owen regards this muscle as a dif-'' 
ferentiated portion of the great pectoral ; and Prof. Humphry, 
who has aclded another new name to the eight by which this 
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muscle is known (calling it brachio-lateralis), regards it as an 
intermediate piece of the ffreat superficial external muscular 
sheet between the pectorahs major and the latissimus dorsi — 
a conclusion which, I think, is warranted from its position. 
It is most powerfully developed in swimming animals, such as 
the seal and the otter, in which its action is very definite and 
important. 

There was no lateral rectus thoracicus in any of the marsu- 
pials which I have dissected. The transversi thoracis, an- 
terior and posterior, are weakly developed in Sarcophiltts ] 
the latter is distinct, though small, in the Wombat ; and the 
former is present and well marked in Macropvs giganteaa 
2Uid Bennettii, 

The deltoid of the Wombat is divided into two parts : one of 
these (the clavicular) has been mentioned already m connexion 
with the trapezius. The scapular deltoid arises from the 
acromion process and scapular spine, and is attached to the 
deltoid crest on the humerus separate from the preceding; 
this crest is prominently marked, although the deltoid is not 
veiy large. 

Li the Tasmanian Devil the acromial deltoid is separate 
from the scapular, and the latter is a long narrow muscular 
band. There is no clavicular deltoid separate from the outer 
fil»res of the acromial portion. An imdivided clavicular and 
scapular deltoid occurs in the Giant Kangaroo and in Ma- 
crcpus Bennettiij more extensive in ori^ m the former than 
in the latter. It is similarly attached m the Phalanger and 
Virginian Opossum. In Perameles Professor Owen describes 
an accessory slip arising from the middle of the inferior costa 
of the scapula below the infraspinatus, and inserted into the 
upper part of the deltoid-crest of the humerus. I did not see 
this interesting aberrant accessory fasciculus in any of the 
other marsupitds examined. 

The supraspinatus is larger than the infraspinatus in the 
Wombat, the Phalang^ Peramelesy SarcophUvSy and the 
Opossum ; in the Giant Kangaroo they are about equal, while 
in Bennett's Kangaroo the infraspinatus is the larger. There 
are no points of importance relative to these muscles ; they 
are attached to the capsule of the shoulder, but none of these 
capsular muscles perforate it. The supraspinatus is often 
larger in other animals than the infraspinatus, as in the Lion, 
Agouti, Guinea-pig, Rabbit, Hare, Bat, Llama, &c. 

The teres minor is not distinct from the infraspinatus in the 
Wombat or SarcaphiliiSy but a distinct fascial band takes its 

Slace; in the Wallaby it is present and separate; but in 
(acropus giganteuSj Phalangista vulpinay Perameles lagotis. 
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and Didelphya virginiana it is not at all separable firom tlie 
infraspinatus. 

The snbscapularis presents no feature of interest in the 
Wombat ; its two senes of fibres are blended very perfectly. 
In Sarcophiltis it is small, and scarcely covers two-thirds 
of the subscapular fossa, it is large in the G-iant Kangaroo, 
proportionally still larger in Bennett's Kangaroo, and mode- 
rate in the Phalanser, Opossum, and Bandicoot. There is no 
subscapulo-humeraL muscle in any of these marsupials sepa- 
rate from the snbscapularis proper. 

The teres major is large in the Wombat, and is attached to 
the lower half of the axillary costa of the sci^ula ; some fibres 
of the inner head of the triceps are continuous with its fibres 
of insertion. It is also well developed in the native " Devil," 
much smaller in the Opossum, Phalanger, Macropus giganteus 
and Bennettii. 

The coraco-brachialis is extremely small and rudimentary 
in the Wombat, consisting of a fleshy fascicle inserted imme- 
diately below the inner tuberosity of the humerus ; it is closely 
applied to the subscapularis and capsule of the shoulder ; and 
its origin, which is tendinous, is at first united to the tendon 
of the biceps. In Sarcophilus it arises by a tendinous flat 
band from the tip of the coracoid process, and is inserted 
into the neck of the humerus above the latissimus dorsi ten- 
don ; it is also closely applied to the surface of the subscapu- 
laris. In Macropus giganteus its origin is from the anterior 
border of the small coracoid process, in a line continuous for- 
wards from the origin of the omo-hyoid ; its insertion is similar 
to that above described, and is continuous with the upper 
fibres of the triceps intemus. In Ma/yropus ruficoUia it is 
divided into two fascicles ; but both these represent the short 
muscle of Mr. Wood. It is similar in its nature, but is small, 
short, and tendinous for two-thirds of its length, in the Opos- 
sum and Phalanger. 

The biceps in all the marsupials is a double muscle ; and 
the division is easily seen, either in the origin or in the inser- 
tion, in all the instances which have come under my notice. 
In the Wombat the muscle has two distinct tendons of origin, 
one coracoidal and one ^lenoidal; from these, two bellies descend 
the arm, slightly fused but capable of easy separation upon 
tearing ; the fibres of the coracoidal origin pass to be inserted 
into the radius at its tubercle, those of the glenoidal portion 
seek an ulnar insertion in front of the insertion of the bra- 
chialis anticus. In Sarcopktlus two tendons of origin exist, 
united, however, by a thm membranous expansion ; but on 
dividing this and gently pulling asunder the two main ten- 
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dons, a division into coraco-radial and gleno-ulnar portions 
can be made without difficulty. In Macrcjma giganteue the 
portions are distinct, and the gleno-ukiar muscle imites at 
its insertion, as described bj Prof. Owen, with the brachialis 
anticus; the same occurs in Macrcmus Bennettii^ in the 
Phalanger, and in the Opossum, in all of which the coraco* 
radial muscle is nearly double the size of the ffleno-ulnar. 
Mr. Galton mentions that one individual of Macropua 
Bennettii had only a single head to its biceps ; but this is, 
I think, an individual variety, as the four individuals of 
this group dissected in Dublin nad two heads : but even in 
^8 case the duality of the muscle is shown by its double 
(radial and ulnar) insertion. Meckel describes the insertion of 
the gleno-ulnar muscle as separate from that of the brachialis 
anticus. In the specimen which I examined they were scarcely 
separable. The connexion between the tendons in Sarco- 
philus might at first sight have led to their having been 
considered but one head; however, a closer examination at 
once decided the duality of the origin* This union is interest- 
ing as bearing upon the important point sug^ted by Prof. 
Humphry, that, as the portion of the glenoid cavity fix)m 
which the long head of the biceps arises is m reality coracoidal, 
so both heads of this muscle are truly coracoidean in their 
origin. Professor Owen (Anatomy of Vertebrates, vol. iii. 
p. 12) states that in Peramelea the coracoidal head is suppressed, 
and also that the fleshy belly is inserted along with the bra- 
chialis intemus into the ulna, while another portion seeks the 
radius — thus showing that, while the origm is single, the 
muscle in realitr is double. Meckel only found one head for 
this muscle in Macropus giganteus. 

The brachialis anticus in the Wombat was as usual in its 
position and attachments, winding round the bone below and 
external to the deltoid-crest, lying in a deeply excavated sul- 
cus in the humerus ; its insertion is behind tne attachment of 
the ^leno-ulnar muscle, and quite separate from it. Its posi- 
tion IS similar in SarcophihiSj the Bandicoot, Opossum, Pha- 
langer, Bennett's and Giant Kangaroo. 

The triceps longus is large, and occupies more than a third 
of the axillary margin of tne scapula. It is equally well 
developed in the Tasmanian Devil, the Wallaby, the Giant 
Kangaroo, the Opossum, Bandicoot, and Phalanger. 

The lateral heads are united into one large humeral muscle, 
inseparable from each other, and with the usual course ana 
attachments, in all the marsupials. The dorsi epitrochlear in 
all is quite separate from the true triceps, and seeks its usual 
insertion into the inner side of the olecranon. The relation of 
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this dorsi epitrochlear to the sartorius I have elsewhere sug- 
gested ; and in the light of the modification of the last-named 
muscle in the sloth (Ann. & Ma^. Nat. Hist. July 1869), in 
which the origin of the muscle is tendinous from Poupart's 
ligament, and not from the bone, the homology is still more 
striking. 

A subanconeus, from the lower sixth of the humerus to the 
synovial membrane of the elbow-joint, is present in the Tas- 
manian Devil ; but I have not foimd it in any of the others. 

The pronator radii teres in the Wombat is well developed, 
and passes from the inner condyle to the lower half of die 
radius. In Sarcophilua it is smaller, and is attached to the 
middle third of tne radius. In the Opossum and Phalanger 
it resembles the last in disposition ; but in Macroptis giganteus 
and Bennettii it is inserted into the upper third of the radius. 
No coronoid slip was present in any of these marsupials. 

The pronator quadratus was very weak in the Wombat, 
and occupied the lower third of the forearm. In Sarcophilus 
it extenos for one-half,, but is very thin, and occupies very 
little of the surfaces of the radius and ulna, merely lying 
in the space intervening between the bones. In Macrcpus 
BenneUit and giganteus it extends for rather more than the 
lower four-fifths of the interosseous space ; it is similar in the 
Opossum as well as in the Phalanger and Peramdea. 

The flexor carpi radialis in the Wombat passes from the 
inner condyle to the second metacarpal bone. In Sarco- 
philus it sends an additional slip to the trapezium. In M. 
Bennettii it is inserted into the same bone or into the meta- 
carpal bone of the thumb according to Prof. Haughton (P. R. 
I. A. 1866^ p. 83). Its attachments are similar to those in the 
Wombat, m the Phalanger, Opossum, and Bandicoot. 

The palmaris longus in liie W ombat arises as usual, and is 
inserted by a flat tendon into the palmar fascia ; it is present 
and similarly arranged in PerameUs lagotisy Macrcptis gigan^ 
teu8 and Bennettii. The palmaris accessorius, the commonest 
anomaly of this muscle in human anatomy, exists along with 
the true palmaris longus in the Wombat ; and, like a very 
common human variety of the muscle (figured in the ^ Pro- 
ceedings of the Royal Irish Academy,' voL ix. pi. 8. fig. 2), 
it arises by a flat tendon from the inner condyle ; this soon 
becomes fleshy, and ends in a tendon which, passing through 
a special groove in the annular ligament, is inserted into 
the pad in the palm of the hand. This is the variety of 
the muscle existing in Sarcophilus, the Opossum, and Pha- 
langer. 

The flexor carpi ulnaris in the Wombat arises by two heads 
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—one from the internal condyle, and one from the olecranon 

frocess ; this muscle is inserted into the fifth metacarpal bone. 
n Sarcophiltis it is also bicipital, and is inserted into the 
pisiform bone, sending a slip (ulnaris quinti digiti) to the first 
phalanx of the little digit. This muscle is very large in the 
Opossum and Phalanger; it has no condylar origin in the 
Great Kangaroo and Wallaby. 

The flexor sublimis digitorum arises in the Wombat from 
the inner condyle, inseparable from the profundus; but its 
tendons are small and separate, and lie on the surface of the 
deep flexor tendons : they pass to the fin^rs, and are perfo- 
rated by the deep flexor ; they terminate in the digital apo- 
neuroses at the Dase of the nrst phalanges. In Sarcophtltts 
there are three portions in the flexor muscle, and the super- 
ficial of these is the flexor sublimis ; the tenaons of the sub- 
limis are arranged exactly as in the Wombat. In the Wallaby 
the sublimis arises from the inner condyle inseparably united 
to the profundus ; but from the tendon of the common flexor 
above the wrist the fleshy fibres of the sublimis arise and form 
a lower belly, which sends tendons to all the fingers but the 
first. This arrangement can be understood in the light of the 
digastric modification of the flexor sublimis found in Loris 
and described as an anomaly in human anatomy. The 
muscle is quite distinct in the Opossum, and has perforated 
tendons. 

The flexor profundus and flexor poUicis longus are more or 
less united in all. They are comparatively separate at their 
origin in SarcopkiluSy but indivisible in the Wombat and 
Wallaby. The tendons in all are five, and pass to the five 
toes. 

The supinator longus is rudimentary in SarccmhiluSy and 
is represented by a band of superficial muscular fibres arising 
from the fascia over the deltoid muscle, and very slightly from 
the supinator-ridge of the humerus inserted into the fascia over 
the thumb. In the Wombat it is also superficial and thin, 
fascial in origin mainly and in insertion exclusively. In the 
Macropus Bennettii it is larger, and has a bony insertion into 
the metacarpal bone of the poUex. In the Giant Kangaro# 
it is purely bony in attachments, and is inserted into the 
trapezium and poUex. In the Opossum and Phalanger it is 
inserted into the trapezium and external lateral ligament of 
the wrist. 

The extensor carpi radialis is a single muscle in Macropus 
BennetUi^ the Wombat, SarcophiluSy Phalanger, and Giant Kan- 
garoo, and is inserted into the bones of the second and third 
metacarpals. In the Opossum it has a single tendon only. 
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This possibly may be the muscle described by Professor Owen 
in PerameUa as supinator lon^os, which " is inserted by one 
of its divisions into the base of one of the metacarpal bones oi 
the index fin^, and by the other into the adjoining metacarpal 
bone/' as this is sinular to the arrangement of the extensor 
carpi radialis in M. B&nneUiiy to which a separate supinator is 
superadded. 

The extensor digitorum communis arises from the outer 
condyle, and is ins^ted into the second^ third, fourth, and fifith 
toes m the Wombat, Sarcophilua^ Opossum, Phalangtataj Wal- 
laby, and Giant Kangaroo. 

The extensor digitorum secundus (extensor minimi digiti 
of anthropotomy) is normal in origin and supplies tendons to 
the fourth and nfth toes in the Wombat, to the third, fourth, 
and fifth in 8arcophilu8(?ixA of these the latter two are double), 
to the third, fourth, and fifth in Bennett's and the Giant 
Kangaroo, to the fourth and fifth in the Opossum and Pha- 
langer. 

The extensor carpi ulnaris has a double orimi, from the 
ulna and outer condyle, and is inserted into the fifth meta- 
carpal, in the Wombat : it has no ulnar origin in the Tasmanian 
Devil, Opossum, or Pnalanser, but has one in Bennett's and 
the Giant Kangaroos, as well as in Peramdes. 

The anconeus extemus of the Wombat is distinct and fan- 
shaped, and separate from the triceps. In the Devil it is 
united to the triceps, and extends down from the upper fifth 
of the ulna. It is custinct in the Opossum, Phalanger, Giant 
Kangaroo, and Macropua Bennettii. 

Toe anconeus intemus is round and more distinct than the 
extemus in all the marsupials, and, in all, crosses over the 
ulnar nerve. This muscle is even more distinct in the majo- 
rity of animals than the last. 

The extensor ossis metacarpi poUicis is large in all, and 
runs from the whole of the back of the ulna and interosseous 
membrane to the trapezium and metacarpal bone of the thumb; 
it crosses the extensor carpi radialis tendon ; and in the Opos- 
sum and Phalanger it extends over the supinator longus tendon 
also. 

The extensor primi intemodii is absent in alL The extensor 
secundi intemodii in Sarcophilus and the Wombat passes frt>m 
the lower third of the ulna to the last phalanx of the poUex ; 
it is present and similar in all the other marsupials, and also 
in the Monotremes Echidna hyatrix and OmithorhynchuB 
paradoxasj in both of which die extensor ossis metacarpi 
pollicis and primi intemodii poUicis are both absent. 

The extensor indicis is absent in the Wombat, but in 
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Sarcophilus extends from the lower end of the ulna to the 
index, middle, and ring fingers, completing thus the third 
group of extensors for the digits. A small slip passes from it 
to the thumb, similar to the extensor pollicis et mdicis of the 
Dog. 

The supinator brevis occupies the upper two-thirds of 
the radius in the Wombat, the upper thira m SarccpkilttSj the 
Wallaby and Giant Kangaroo, and the upper fourth in the 
Opossum ; in all it has a condylar origin. In none of these does 
its insertion reach to such an extent as in Echidna hystrixj in 
which it occupies the entire length of the radius, and balances 
thepronator radii teres. 

Tjie abductor pollicis is very small in Phascolamys. is mo- 
derate in size in SarccphtluSy but, as a rule, small in tne other 
marsupials, except in the Opossum— in which all the thumb-' 
muscles are particularly well developed, an opponens pollicis 
being present in it, although suppressed in all the other mar- 
supials which I have dissected. 

The palmaris brevis in the Wombat is absent ; but in the 
Tasmanian Devil a slip representing it arises from the pisiform 
bone, and is lost over the tendons of the flexor muscle of the 
digits. In no animal have I seen this muscle so curiously 
displaced as in Echidna hvstrix: for in a fine specimen of this 
animal dissected by Professor Haughton and myself, Decem- 
ber 29, 1869, this muscle, or a small one like it, arose from 
the ulna for a quarter of an inch above its lower end, and was 
lost in the fascia over the tendons of the wrist. 

The lumbricales are four in number in the Wombat and 
SarcophiltiSj one passing from the flexor tendon to the poUiceal 
side of each digit ; they are similarly arranged in Phatangistaj 
Peramdes. and Didelphys. 

The palmar interossei in the Wombat and Sarccphilus are 
four in number : — the first, or Henle's interosseus primus vo- 
laris ; the second, to the ulnar side of the index ; the tnird, to the 
radial side of the annularis ; the fourth, to the radial side of the 
little finger. The dorsal interossei are five in number : — first, 
abductor of the index, from the first and second metacarpal to 
the first phalanx of tne index ; second, from the secona and 
third metacarpals to the middle finger ; third, frt>m the third and 
fourth to the middle finger : fourth, from the fourth metacarpal 
to the ring-fine;er ; and fiftn, from the fifth metac^pal to the 
little finger ; this last is extremelv small in the Wombat— 
indeed, reduced to an excessively delicate thread. 

The external oblique arises, in the Wombat, Macrapusj and 
Phalangista, from the eight lower ribs and lumbar fascia, and, 
passing inward, is inserted into the border of the ilium, into 
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the outer border of the marsupial bone^ and into the linea alba. 
From the iliac spine to the root of the marsupiid bone there 
runs in the lower border of this muscle a tenainous band, at 
which the femoral fascia lata splits, and which arches over 
the femoral vessels : this evidently is the true Poupart's liga- 
ment. A similar arrangement exists in Sarcophilus'y the 
external abdominal ring intervenes between tie Poupart's 
Ugament and the marsupial bone. 

The pyramidalis arises from the inside of the marsupial 
bone, and is inserted into the median line for a considerable 
extent. The rectus in Sarccphilus and the Wombat arises 
from the pubis inside the marsupial bone, and is inserted into 
the cartilage of the first rib, but was not connected to the 
subclavius. In Sarcophiltia it extends up to the summit of 
the sternum ; its inscnptions are clear and distinct. 

The transversalis and internal oblique muscles are normal 
in every respect. 

The quadratus lumborum is a wide triangular muscle in the 
Wombat, arising from the posterior third of the iliac crest and 
from the ilio4umbar ligament, and is inserted into the trans- 
verse processes of the lumbar vertebrae and, by a few fibres, 
into the last rib. A small portion of it springs trom the upper 
transverse processes and passes also to the last rib. 

The gluteus maximus m the Wombat is united to the agi- 
tator caudse, and arises from the posterior margin of the crest 
of the ilium and lumbar fascia, and is inserted into the outer 
and back part of the great trochanter. In Sarcophikis its 
course is similar, but it is separate from the a^tator caudse 
and lies beneath it. In Macroptis Bennettii it is divided 
into two— one anterior, from the front of the iliac cresL and 
one posterior, from its usual site of ori^ : they are witn dif- 
ficulty separable; but the anterior is properly the tensor 
vaginae femoris. The same separation is present in the Giant 
Kangaroo ; and the posterior border is with difficulty separable 
from the agitator caudee : they are still more closely fused in 
the Phalangista vulpina and also in Didelphys virginiana. 

The gluteus medius is with difficulty separated from the 
gluteus minimus, and is very large in the Wombat; it is 
smaller in SarcophtluSj and in both displays nothing un- 
usual in its attachments : they are quite separable in Ma- 
cropus giganteua and rvficoUis^ also in the Opossum, Phalanger, 
and Perameles, 

The agitator caudae is separate from the external gluteus 
in SarcophiltiSj and arises from the posterior border of the 
crest of the ilium by a very few fibres, also from the sacrum 
and three anterior caudal vertebrae ; passing superficial to the 
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gluteus mediusy it is inserted into the femur at the posterior 
and external part of the great trochanter. In Macroptia 
BennettH it arises from the upper three caudal yertebraB^ and is 
closelj united to the gluteus maximus. In the Giant Kangaroo^ 
Phalangiata^ and Didelphys it is similar^ but less easilj sepa- 
rated from the gluteus maximus. 

The gluteus minimus is hardly separable from the medius 
in SarcaphiluSj less so in the Wombat, but quite distinct in 
the Giant Kangaroo, Wallaby, PhaUmgista^ Opossum, and 
Peramelea, 

The gluteus quartus in the Wombat arises from the outer 
side of the anterior inferior spine of the ilium, external to the 
origin of the rectus, and is inserted into the front of the 
great trochanter. In Sarcophihs the attachments are similar, 
and the muscle is very distinct. In the Giant Kangaroo it 
arises below and in front of the gluteus minimus and behind 
the rectus femoris, and is inserted below the summit of the 
great trochanter ; it is flat and cleft into two parts in Macropus 
Bennettii, which are nearly equal ; it is also present in the 
Phalanger, but small ; it is more distinct in the Opossum. 

The pyriformis muscle is a slip separated from the gluteus 
medius by the gluteal nerye, and arises inside the pelyis 
from the firont of the sacrum, and is inserted into the summit 
of the trochanter ; it is separate in the Wombat and Sarco- 
phihiSy but not nearly so large proportionally as in Macropua 
fftganteusj rujicollis, or Bennettit ; it is small and distinct in 
the Opossttm, but undistinguishable from the gluteus medius 
in Phaiangista ; it is larger and separable in the Bandicoot 
{Peramelea lagotia). 

No obturator intemus exists in the Wombat or Sarcophilus; 
but a large gemellus inferior is present in both, running from 
the tuber ischii to the digital fossa within the trochanter. In 
iheMacroptis giganteue BnABenneUii the ffemelli are also large, 
and extend into the pelyis, occupying all the space aboye the 
tuberosity of the ischium and below the obturator foramen, as 
far forward as the ascending ramus of the ischium : it is thus 
a rudimental obturator. This muscle is still smaller in the 
Phalanger, but more distinct, though small, in the Opossum. 

The obturator extemus is yery large and normal in Phasco- 
lomya and SarcophiluSj as well as in Macropua giganteua. the 
Wallaby, Phalanger, and Opossum. Meckel says there is no 
obturator intemus or gemelu in the Kangaroo, but that they 
arepresent in the Opossum. 

Tne quadratus femoris is absent in the Wombat, and present 
only as a partially differentiated slip of the adductor magnus 
in SarcopMlua ; it is large and distinct in the Kangaroos, and 
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fonns a powerfdl ^^ tie-beam ' ' between the ischium and femur, on 
which latter is a special tubercle for its reception ; it is smaller 
in the Opossum and Phalanger, and thus seems to be specially 
developed in those marsupials with disproportional length of 
the fore and hind limbs. 

The iliacus intemus. a larj^ muscle, arises in the Wombat 
and Sarcophilua from the entire iliac fossa and anterior margin 
of the ilium : it is inserted into the ridg^ below the lesser 
trochanter. There is no iUo-capsular in either of these mar- 
supials ; it is closelj attached to the psoas, as is the case also 
in the Macropus Bennettii. Separation is more readilj effected 
in the Macropua giganteus and Opossum, but not so freely in 
thephalanger or PerameUs. 

Tne psoas parvus in the Wombat is a weak muscle, but has 
a strong tendon ; its origin extends over four vertebrse. It 
is rather stronger in oarcaphiluSy but reaches its greatest 
development in the leaping kangaroos, being more uan six 
times as large as the psoists magnus in the Giant Kangaroo, and 
twice as large as the psoadiliacus in the Wallaby ; it is only 
one-third as large in the Phalanger^ and still smaller in the 
Opossum. Thus the disproportion is onhr associated with 
leaping, and not with the marsupial type of muscles. 

The psoas magnus in the Wombat arises from all the lumbar 
and from the last dorsal vertebras, and is inserted along with 
the iliacus. In Sarcophilua its origin extends a vertebra 
higher ; in the Giant Kangaroo it is attached to the lower two 
or three lumbar vertebrae, as is also the case in* Macropus 
Bennettii and Perameles lagotia. 

The coc(nr^eus is small and distinct in both the Wombat 
and Sarcopnuasj and is larger in Macrcptis giganteus and the 
Wallaby. 

The rectus femoris is a distinct muscle, as usual, with a 
single marginal ori^ from the anterior inferior spine of 
the ilium, in Sarcophilus. Wombat, Macropus giganteus and 
Bennettii J Phalangista vulpinaj and Virginian Opossum. Pro- 
fessor Owen, however, describes this muscle in Peramelea 
lagotis as having two origins which are very distinct from 
each other. 

The vastus extemus is large in the Wombat, and is with 
difficulty separated from the vastus intemus ; it is even less 
distinct in the SarcophiluSy but in the Giant Kangaroo it is 
readily separable. In the Macropus Bennettii its origin receives 
an accessory fasciculus from the fascial insertion of the glu- 
teus maximus and tensor vaginas femoris. 

The vastus intemus in all is smaller than the extemus, and 
can be separated even from the crurasus in Macropus Ben- 
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nettii. In Macropus giganteua it is^ however, inseparable 
fipom the crorsBiis ; but in Phalangistay Peramelesy IHaelphySy 
SarcophHus and Phascolomys it is nearly inseparable firom the 
extemns. 

The patella is mentioned as absent in the Wombat by Sir 
E. Home (Phil. Trans, vol. xcviii. 1808, p. 304) ; in reality it 
is pres^at, but cartilaginons. 

The popliteus in the Wombat and Sarcophilus is very large, 
but thin, arising from the upper third of the back of the fibula 
and inserted into the lower two-thirds of the back of the tibia, 
separate from the transverse tibio-fibxdar muscle to be here- 
after described. A few fibres of this muscle in Sarco^ 
philas are attached to the sesamoid bone in the outer head of 
the gastrocnemius. This muscle is smaller in the Giant Kan- 
garoo, but in this and Ma4yroptt8 Bennettii its origin is purely 
sesamoid. 

The adductor lonffus arises, in the Wombat and Sarcophilus. 
from the crest of the pubis, and is inserted into the middle 
third of the femur. The adductor brevis and magnus are 
rarely separable in either Sarccphiltts or Wombat. In the 
Giant Kangaroo the three are easily separable, as also in the 
Wallabv. The adductor brevis is scarcely distinguishable from 
the adductor magnus in the Obossum, and less so in Pha- 
langista. These muscles are always separate from the pecti- 
neus, internal and posterior to which they lie ; the three por- 
tions are most distinct in the Opossum. 

The pectineus is a small muscle, but double in the Wombat: 
the inner part passes from the spine of the pubis and marsupial 
bone to the line leading from tne lesser trochanter to the linea 
aspera ; a second portion passes close to the insertion of the 
psoas and iliacus external to the last. This muscle is similarly 
double in Sarcophilus ; it is single in the Giant Kangaroo, 
Opossum, and Phalanger, small and definite in each. The slip 
from the marsupial bone exists in all marsupials which have 
hitherto been dissected. 

The semimembranosus is fleshy for its whole extent in the 
Wombat and Sarcophilus^ and has its normal course from the 
tuber ischii to the upper and inner part of the head of the 
tibia ; it is closely in contact with the adductor magnus in the 
Giant Kangaroo ; and in the Wallaby its origin extends farther 
forward than usual ; it is closely connected to the semitendi- 
nosus in its origin in the Virginian Opossum, but separate in 
Phalangista vulpina and Perameles lagotis. 

The semitenoinosus in both Sarcophilus and the Wombat 
is normal in its course, quite separate from its neighbours, and 
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with no tendinous inscription ; it is similar in the Phalanger, 
OiaosgmnjPeramdeSj Giant Kangaroo, and M. rufiooUisj in none 
of which is an inscription present. This appearance was care- 
full/ searched for in all cases, but I could see no trace of it. 
(In an Otter dissected by me, Jan. 1870, not only was an in- 
scription well marked, but the muscle above it had two sepa- 
rate origins— one from the caudal vertebra and the other from 
the ischium ; and these united exactly at the intersection and 
formed one belly.) 

The biceps in Sarcophilus arises frt)m the tuber ischii and 
from the upper four caudal vertebrae beneath the agitator 
caudse, and is inserted into the outside of the knee ; in its 
caudal origin wad fibular insertion it is similar to that of the 
agitator caudsa in Omiihorhynchus ] but in this lifter ani- 
mal a distinct biceps underlies, which has a purely ischiatic 
origin. The insertion is fibular in Sarccpniltts: and the 
muscle is veiy similar in its position and attacnments in 
Phaacolomya. In the Wallaby its origin is connected to that 
of the semitendinosus ; its tendon extends down the leg into 
the fascia over the ^trocnemius. 

A fourth hamstrmg (bicipiti accessorius of Haughton) un- 
derlies the biceps in Sarcophilus^ which stretches from the 
caudal vertebrae to the fibula and fascia of the leg. This 
muscle is absent in the Wombat, in the Giant Kangaroo, Ben- 
nett's Kangaroo, Phalanger, and Opossum ; it is the long^t 
muscle in the bodjr of SarcophihiSj as is usually the case in 
animals in which it exists. Professor Owen describes it as 
present in the Kangaroo, and mentions that it is inserted with 
the biceps by two fasciculi into the outer condyle of the femur 
and the fascia over the gastrocnemius. 

The gracilis arises in the Wombat and Sarcophiltis from the 
symphysis and descending ramus of the pubis, and is inserted 
into the inside of the knee-joint ; it is a strong muscle ; it has 
an attachment to the marsupial bone in these as in all the 
other marsupials which I have examined. 

The sartorius in the Wombat, Phalangisia^ Macropus gigan- 
teuSj Wallaby, and Dasyurus macruraa arises from tne anterior 
superior spine of the iuum, and is inserted into the inner side 
of the patella. In Sarcophilus its origin is extended inward 
along roupart's ligament, as in Bradypus tridactylus. In 
Perameles it is nearly parallel to the rectus femoris. 

The tibialis anticus in the Wombat passes from the outer 
surface of the tibia to the entocuneiform bone; it is well 
marked and presents nothing unusual in its appearance in the 
Virginian Opossum or in the Phalanger. In tne Giant Kan- 
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garoo it is large, and its taidon is inserted into the base of the 
metatarsal bones of the two inner toes. This segmentation is 
carried a step farther in SarcophiluSj and a portion of the 
anterior tibial muscle is separated and detaches a weak tendon 
to the second metatarsal. The tendon from the single muscle- 
belly goes to the two metatarsab in Macropue Bennettiii but 
the muscle is much smaller proportionally than in the Giant 
Kangaroo. The tendon is also double m Peramdes lagotis^ 
and IS attached to the middle and inner cuneiform bones. 

The extensor di^torum longus arises from the fibula and 
from the front of the tibia, and is inserted into the four toes 
in the Wombat and Sarcophtlns. In the Phalanger and Opos- 
sum its tendons are similarly disposed ; but in Bennett's and 
the Giant Kangaroo it is distributed only to the third and 
fourth toes by mstinct tendons. 

The extensor brevis di^torum is present in all the marsu- 
pials which I have examined, and passes from the outer side 
of the tarsus to be inserted into the mner pair of toes. 

The extensor hallucis in SarcophHiM is small and ob- 
liquely placed between the tibialis anticus and the extensor 
digitorum ; it is inserted into the inner toe, together with the 
inner tendon of the short extensor. In the Wallaby it is in- 
serted into the inner pair of toes by fine tendons. In the 
Phalanger and the Opossum it is also inserted into two toes. 
The m)mbat possesses this muscle; but it is very small, and 
goes only into one toe. 

The gastrocnemius extemus in theWombat. Giant Kangaroo. 
BarcapniluSy and Bennett's Kangaroo arises m)m the sesamoid 
bone at the back of the external condyle of the femur, and is 
inserted into the tendo Achillis and by it into the back of the 
OS calcis. In the Opossum the muscle arises from the outer 
condyle of the femur. 

The gastrocnemius intemus is very separate in all from the 
extemai muscle; it arises from the inner condyle and joins 
the tendo Achillis, and is inserted in common with the last ; 
it is larger than tne extemus in the Wombat, but smaller in 
Sarcophilus. It has no sesamoid bone in any of the species 
exammed. 

The soleus has a fibular small origin in the Wombat, 
but, as usual, has no tibial head. Sarcophihis has also a 
fibiuar soleus. The same is true in the Opossum and Pha- 
langer, the Wallaby and Giant Kangaroo. 

The plantaris in the Opossum and Perameles is small, but 
separate, passing from the outer condyle to the outer side of 
the heel ; but no plantaris exists in the Wombat. A distinct 
small muscle in Sarcophilus passes from the back of the 

12* 
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external latersd ligament and from the head of the fibula^ and 
passes down to the internal side of the calcaneum and into the 
plantar fascia. 

The peronei in Sarcophilua are complex: the peronens 
longus arises from the npper and anterior parts of the fibula, 
winds round the outer side of the calcaneum and the cuboid 
bone to be inserted into the first metatarsal. The peronens 
brevis lies anterior to the long muscle, and arises nearly as 
high up ; its insertion is into the metatarsal bone of the httle 
toe. Arising in common with it is the peronens quinti digiti^ 
which is inserted into the last phalanx of the outer toe. Still 
ftirther forward are two other peroneal muscles, which arise 
from the lower four-sevenths of the fibula by a common fleshy 
belly, and, winding round the back of the outer malleolus, 
pass forward to be inserted, one into the extensor aponeurosis 
of the fourth, and one into the third toe. There are thus five 
peronei present in this animal. In the Giant Kangaroo four 
peronei are present — a peroneus longus, a peronens brevis, 
quinti^and quarti diffiti. The same series exists in the Wal- 
laby, Phalan^r, and Opossum. In the Wombat the only 
muscles of this group present are the lonff and short peronei, 
with an accessory aumti tendon detached from the last for 
the first phalanx of tne outer toe. 

The Monotremes Omithorhynchus and Echidna possess 
three peronei also. 

The tibialis posticus arises in the Wombat from the back of 
the tibia, below the outer side of the head of the bone, and is 
inserted into the inner side of the scaphoid bone. In /Sor- 
cophilus it arises from the back of the fibxda and tibia, and is 
similarly attached in the Wallaby and Macropus nuyor. In 
the Opossum and Phalanger it is inserted into the base of the 
metatarsal bone of the hallux. 

The flexor digitorum longus in the Wombat passes from the 
back of the tibia and fibula, and is in reality a compound of 
two parts, the flexor digitorum and the flexor hallucis ; from 
the one belly five tendons pass, one to each of the toes. In 
Macropus giganteua^ M, Bennettiiy SarcophiluSj the Opossum, 
and Phalanger these muscles are similarly fiised. In the Vir- 
ginian Opossum a small slip, separate from this muscle and 
interposed between it and the tibialis posticus, passes to the 
metatarsal bone of the hallux, which may be a degraded flexor 
hallucis. 

Professor Owen describes in Dasyurua macrurua a muscle 
which arises from the upper half of the back of the fibula, and, 

J>assing rotmd the inner malleolus, is inserted into the plantar 
ascia ; this muscle he regards as a degraded plantaris. There 
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was no muscle corresponding to this in Sarcophilus or in anj 
of the other marsupials dissected. 
In both the Wombat and 
SarcaphihiSj as well as in Pha- 
langista and PerameleSy there 
exists a transverse tibio-fibular 
mnscle, homotypical with the pro- 
nator quadratuSy quite separate 
from the prolonged popliteus^ and 
similar to the transverse muscle 
of the Alligator, Crocodile, Iguana, 
and other reptiles: the muscle 
was described by Professor Owen 
as an aborted flexor digitorum 
communis longus ; but a careful 
study of its properties would 
scarcely confirm this view. When 
considered in relation to the peri- 
neo-calcanean muscle of human 
anatomy, its position with regard 
to the quadrate pronator seems to 
be definite. I append a sketch 
of this muscle as it exists in the 

Alligator, which is characteristic HindUgof Allu;ator. 

of its relationship. ^» pronator quadn^tas. 

On the sole ol the foot in the Devil and Wombat the follow- 
ing muscles are seen — abductor hallucis, abductor minimi 
digiti, showing nothing peculiar; and behind the last there 
lies a small abductor ossis metatarsi minimi digiti, in Sar- 
cophilvs. 

The plantar interossei are three in number, attached re^ 
spectively to the second, third^and fourth toes, from the corre- 
sponding metatarsal bone. The dorsal interossei are abduc- 
tors of the first, second, and fourth digits, and have double 
origins. 



XVII. — Descriptions of three new Species of Birds from China. 
By Robert Swinhoe, F.Z.S. 

Family Ballids. 

Porzana mandarina^ sp. nov. 

Crown, hind neck, and upper parts deep brownish olive, 
ruddy on the forehead. Throat pure white. Eyebrow, the 
whole face, neck, and breast to the middle of the belly ferru- 
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pnous chestnut, mixed on the last with white. Belly, axil- 
laries, and under tail-coverts light black banded with white ; 
tibial feathers pure white. Quills and tail olive-brown, the 
outer feather of the former with its outer web white: feathers 
of the wing-coverts marked with narrow waves of wnite, with 
brown lower edgings. Bill olive-green, yellow at tip of lower 
mandible. Irides light brownish crimson. Legs ochreous 
yellow tinged with green ; claws browner. 

Length about 9 inches; wing 5*1 ; tail 2*4, of eight sofl, 
slightly graduated feathers; bill to gape 1'2, to forehead -9, 
depth at base '35; bare part of tibia '5; tarse 1*6; middle 
toe 1'6, its claw '3. 

The above description is taken from a male bird shot in 
spring, in company with a male Porzanafusca (Linn.), on the 
Canton River. 

It differs from P. ceylonica (Gmel.) of Southern India in 
wanting the rufous on the crown and hind neck, by the white 
marks on its wing-coverts, in having a white edge to its outer 
quill, hj its white tibial feathers, and by the absence of white 
on the inner quills. 

Porzana euryzona (Temm.) of Singapore has white spots 
and bands on the wing-coverts and quills. The black belly- 
bands extend up to the breast. The crown and hind neck are 
red, and the bird generally is very rufescent and smaller. 
The British Museum has a third species from the Philippines, 
and a fourth from the Sula Islands. 

Family Parids. 
Genus Siva, Hodgson. 

Siva torqueola^ sp. nov. 

Crown with broad longish feathers, grejrish brown, each 
feather edged with bluish grey^ and having a pale stem. 
From the base of the under mandible, under the eye, and round 
the nape runs a broad line of chestnut-brown, most of the 
feathers having a central white streak. Back, scapulars, and 
rump olive-brown, with shafts of most of the feathers of the 
two former whitish. Tail-coverts of a deeper hue. Under 
parts white tinged with bluish grey ; tibials aeep olive-brown, 
the same colour of a lighter shade marking the ventral flanks, 
and more slightly, and in the form of obscure bars, the sides of 
the breast. Vent-feathers blackish brown, with shafts and 
broad tips of white. Axillaries white, with a brown and white 
barred carpal edge. Under edges of quills pale salmon-colour. 
Wing-feathers hair-brown, marginca with reddish olive, the 
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three inner tertiaries having white shafts and margins. Tail 
deep hair-brown, the four outer rectrices being tipped with 
white increasing outwardly^ and on the two outermost in- 
cluding the outer web. Bill light brown. Legs, toes, and 
claws brownish flesh-colour. 

Length about 5 inches ; wine 2*7: tail 2*4 ; bill to eape 
*55, breadth at base *22 ; tarse *66. The tarse is thick, ana the 
hind toe and claw strong ; the other claws are smaller, cul- 
trated^ well curved, and snarp. 

Wxng. The thira c[uill, which is slightly longer than the 
fourth, is the longest m the wing ; the first is *45 shorter, and 
the second *1 shorter than the third. 

Tail consists of twelve broad, greatly graduated feathers ; 
the fifth and sixth rectrices are nearly equal in length ; the 
first is '72 shorter, the second '35, the third '2, the fourth *1. 

The two specimens from which this description is taken 
were obtained in the Tingchow Mountains, about 100 miles 
firom Amoy (China). 

Family Brachypodids. 
Ixu8 Andersonij sp. nov. 

Crown composed of rather long, soft feathers, black, which 
colour runs under the eye, and from the base of the bill forms 
a short moustache. At the base of the lower mandible occurs 
a minute blood-coloured spot. Upper parts light brown, very 
pale on the cheeks. Throat and under-neck white. A band 
of light brown about half an inch in depth crosses the breast. 
Tibials the same colour. Under parts cream-colour, tinged 
with brown on the flanks. Vent light oranee or golden yel- 
low, a touch of the same appearing on the lower edge of the 
wing. Wing-feathers deep hair-brown, margined with light 
brown tinged with olive. Tail also dark hair-brown, narrowly 
tipped with white, which soon disappears from abrasion of the 
feathers. Bill and feet black. Ins deep brown. 

Length about 7 inches ; wing 3*4 ; tail 3*7 ; bill to fore- 
head '63, to rictus *7 ; tarse *8. The sexes do not differ in 
colour or size. 

I found this species common about Ichang, 1000 miles up 
the river Yangtse (China). Dr. Anderson of Calcutta procured 
the same bird on the western borders of the province of Yun- 
nan, entering by the Burmese side. I saw his specimen in 
the collection he sent to England with Mr. Blanford ; and as 
Dr. Anderson procured the species before myself, I feel in 
justice boimd to dedicate it to nim. 
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XVIII. — Prodromua of a System of the Calcareous Sponges, 
By Ernst HACKELf. 

Not^.—^, s Johnston. Bb. = Bowerbank. 0. S. = Oscar Schmidt. 
M.-M. as liDducho-Maclaj. H. s Hiickel. An * before the name of a 
genus or species indicates that it is new. 

Legion CALCISPONGI^, BlainviUe. 

(Synonyms : ChanttcCy Fleming ; Spongue calcctrecBy Bower- 
bank.) 

Sponges with a skeleton composed of carbonate of lime. 

Order I. MOWOSYCA, H. 

Character. The mature calcareous sponge forrns a single 
person with a single mouth-openino. (Body usually cylindrical, 
fusiform, or ovate, not branchea. Stomachal cavi^ [inner 
cavity of the body] simple or chambered, always with a sim- 
ple mouth-opening placed opposite to the point of adhesion.) 

Family I. Pro^ycida, H. 

Character, The mature calcareous sponge forms a simple 
sac-like person, furnished with a sinele mouth-opening, the 
body-waU (stomachal wall) of which is quite solid, and not 
perforated. 

Genus 1. ♦Prosycum, nov. gen. 

Oen, char. Mouth-opening simple, without any peristomial 
crown (without a circlet of projectmg spicules). Two species. 

1. ♦P. simplicissimumy H. Naples (H.). 

2. ♦P. prtmordiaUy H. Naples (H.). 

Family II. OlyiLthidA, H. 

Character. The mature calcareous sponge forms a simple 
sac-like person furnished with a single moutn-openinff, and me 
body-wall (stomachal wall) of wmch is perforated only by 
simple cutaneous pores. (The cutaneous pores are simple in- 
terstices in the parenchyma, without any special lining.) 

Genus 2. *OLrNTHUS, nov. gen. 

Oen. char. Mouth-opening simple, without any peristomial 
crown (circlet of freely projecting spicules). Five species. 

3. ♦ 0. simplexy H. Naples (H.). 

t Translated from the < Jenaische Zeitschrift/ Band y. pp. 286-264, bj 
W.S. Dallas, F.L.S. 
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4. 0. ^tiancAa, H. ((^MancAaJ/anca, M.-M., var. a). Lan- 

zarote (M.-M.). 

5. ♦(?. cyaihus^ H, Gibraltar (H.). 

6. O.pociUumj H. {Sp.pociUum^ Fab.). Greenland (Fab.), 

Norway. 

7. ♦ 0. hisptdus, H. HeUgoland (H.) . 

Genus 3. *Oltnthium, nov. g^. 

Oen. char. Mouth-opening with a peristomial crown (gur- 
ronnded by a peculiar circlet of freely projecting spicides). 
Two species. 

8. * (?. nitidunij H. Algoa Bay. 

9. 0. splendidumy H. Algoa Bay. 

Family III. Syoarida, H. 

Character. The mature calcareous ^nse forms a simple 
sac-like person furnished with a single mouth-opening^ and uie 
stomachal wall of which is permeated by regular radial canals 
(radial tubes). (The radial tubes are Imed with the vibratile 
entoderm^ open at the distal end outwards through cuta- 
neous pores, and at the proximal end through stomachal pores 
into the stomachal cavity, and communicate with each other 
on all sides by conjunctive pores.) 

Q^nus 4. ♦Amphoridium, nov. gen. 

Gen. char. Skeleton consisting merely of simple (linear) 
spicules. One species. 

10. A. viridey H. {Ute vvridisj 0. S.). Cette (0. S.). 

Genus 5. ♦ Amphoriscus, nov. gen. 

Oen. char. Skeleton consisting entirely of quadriradiate 
spicules. Three species. 

11. A. chrysalis^ H. {Ute chrysalisj O. S.). Lesina (0. S.). 

12. ♦-4. urnay H. Caraccas (GoUmer). 

13. *A. cyathtscusj H. Australia. 

Genus 6. ♦Sycarium, nov. gen. 

Gen. char. Skeleton consisting of triradiate spicules in the 
walls of the radial canals, of quaidriradiate spicules, the fourth 
ray of which projects freely into the stomachal cavity, in the 
wall of the stomach, and of simple, freely projecting, linear 
spicules at the distal ends of the radial canals. Moutn-open- 
ing simple, without thinly membranous rostrum or peristomial 
crown. Six species. 
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14. *8. ampuUcu H. Norway. 

15. ♦A rhcpcUoaeSj H. Norway. 

16. 8. compreasunij H. {GhatUia oompressay J., var. a). 
England; Norway. 

17. 8. utriculitSj H. {uie utridUus^ 0. S., var. a). Green- 
land. 

18.^8. viUosum.H. Antilles. 

19. *& vesioay H. Messina (H.). 

Gknus 7. Stconella, O. Schmidt 

Oen. char. Skeleton of 8ycartum. Mouth-opening pro- 
duced into a thinly membranous rostrum (a canal not per- 
forated by radial canals), and with no peristomial crown. 
Three species. 

20. 8. quadrangvlata. O. S. Adriatic (O. S.). 

21. * 8. jproboscideay H. Red Sea (Siemens). 

22. ♦A tubulaaay H, Australia. 

Gknus 8. Stcum, Bisso. 

Oen. char. Skeleton of 8ycartum. Mouth-opening with a 
simple peristomial crown (surrounded by a simple circlet of 
freely projecting spicules). Eighteen species. 

23. 8. ciltatimiy H. (/^. cCltataj Fabr.). Greenland ; Brit- 
ish coasts. 

24. 8. arcttcuMy H. (8. raphanusj var., O. S.). Greenland. 

25. 8. coronatufjiy U. {Sp. coronata^ Ellis). England, 

Wevmouth (Max Scnultze). 

26. 8, gtganteum^ H. {Ghrantia ciliataj var., J.). Isle of 

Man; Britam. 

27. 8. alopecurusy H. {Grantia ciltata. var^ Bb.). 

28. 8. tesseUatum, H. {Grantia tesseuatay Bh,). Channel 

Islands (Buckland). 

29. 8. ananasy H. {8p. ananasy Montagu). Britain. 

30. 8. ovatuniy H. {8. ciliatumy Lieberktihn). Heligoland. 

31. *5. clavatunty H. Norway (Schilling). 

32. *A lanceolatuniy H. Norway (Schilling). 

33. *8. Ungvxiy H. Norway (Schilling). 

34. 8, tergestinum {8. ciliatumy O. S.). Trieste. 

35. 8.raphanusy0.^. Dalmatia (O. S.). 

36. 8. capillosumy O. S. Sebenico (O. S.). 

37. 8.seto8umy0.8. Corfu (O. S.). 

38. 8. Hurnhoidtiiy Risso. Nice ; Venice. 

39. 8. inflatum {Sp. irdlatay Delle Chiaje). Naples (D.C.). 

40. 8. petiolaiumy O. S. Desterro (Fritz Miiller). 
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Genus 9. Dunstervillia, Bowerbank. 
Gen. char. Skeleton of Sycarium. Mouth-opening with a 
double peristomial crown (surrounded by a double circlet of 
freely projecting spicules, an inner vertical and an outer hori- 
zontal one). Five species. 

41. D. elegansj Bb. Algoa Biy (Bb.). 

42. D.corcyrensis.0.8. Corfu (O. S.). 

43. *D. SchmidtUy H. Lagosta (O. S.). 

44. *Z>. LanzerotcBy H. Lanzarote (M.-M.). 

45. ♦Z>. Jbrmosay H. Barbadoes. 

Genus 10. Aetynas, Gray. 

Oen. char. Skeleton as in Sycarium. Mouth-opening 
simple, without either proboscis or peristomial crown. Sto- 
machal cavity chambered, traversed by irregular partitions. 
Four species. 

46. A. compressusj H. {Grantia compressa^ J., var. B). 

Norway. 

47. A. tUricultiSj H. {Ute utrtculus^ 0. S., var.). Green- 

land« 

48. *A . rhopahdesj H. Norway. 

49. *A. viltosusy 'El. Antilles. 

Q^nus 11. Ute, 0. Schmidt {p.p-)- 

Oen. char. Skeleton consisting of triradiate spicules in the 
wall of the radial canals, of ^uadriradiate spicules, the fourth 
ray of which projects freely mto the stomachal cavity, in the 
stomachal wall^ and of simple linear spicules which lie parallel 
to the longitudinal axis of the body and, being packed closely 
together, form a firm external armour round the internal sys- 
tem of radial canals. Mouth-opening simple, without either 
proboscis or peristomial crown. Two species. 

50. U. glabra^ O.S. Lagosta (0. S.). 

51. U. ensata. Gray (Grantia ensata. Bb.). Guernsey 

(Buckl.)! ^ ' ' ' ^ 

Genus 12. *Cyathiscus, nov. gen. 

Gen. char. Skeleton consisting of triradiate spicules in the 
radial partitions of the perigastric chambers, of ^uadriradiate 
spicules, the fourth ray of which projects freely into the sto- 
machal cavity, in the wall of the stomach, and of simple linear 
spicules which run parallel to the longitudinal axis of the 
hodj and, being packed closely together, form a firm external 
armour round the internal system of radial chambers, (The 
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perigastric radial chambers^ which surround the stomach in 
the same way as in the corals, are probably produced by the 
deficiency of the horizontal partitions which, in Sycariumj 
Sycuniy &JC.J separate the superposed radial canals. Each 
perigastric chamber opens by a longitudinal series of stoma- 
chal pores into the stomachal cayity, and outwardly by seyeial 
longitudinal rows of cutaneous pores.) Mouth-opening sim- 
ple, without either proboscis or peristomial crown. One 
species. 

52.* C. actinia J H. Honolulu (Haltermann). 

Family IV. DjiqrcidA, H. 

Character. The mature calcareous spon£;e forms a simple 
sac-like person furnished with a single moum-opening, and ttie 
stomachal wall of which is traversed by irregular ramified 
canals (parietal canals). (The parietal canals communicate 
repeatedly with each oilier, and open at the proximal end into 
the stomach by a few large stomachal pores, and at the distal 
end, outwardly, by very numerous small cutaneous pores.) 

Gknus 13. ♦Dtsstcum, nov. gen. 

Oen. char. Skeleton consisting of triradiate spicules in the 
body-wall, of quadriradiate spicules^ the fourth ray of which 
projects freely into the stomachal cayity in the stomachal wall, 
ana of simple, freel^r projecting spicules at the surface of the 
bodj. Mouth-opening simple, without either proboscis or 
penstomial crown. Five species. 

53. D. JUtulosumy H. ( Orantia JUtuhsa^ J.) . British coasts. 

54. D. jpeniciUatunij H. {Sydnula penicillata^ O. S.). 

Greenland. 

66. D. davigeruniy H. {Sydnula davyera^ 0. S.). Green- 

land (O. S.). 
56. D. solidumj H. {Orantia aolida^ var. solitaria^ O. S.)- 
Dalmatia (O. S.). 

67. ^D.periminumj H. Perim, Red Sea (Siemens). 

G^nus 14. •Dt8STCX)NELLA, nov. gen. 

Oen. char. Skeleton as in Dyasycwm. Mouth-opening pro- 
duced into a proboscis (a thinly membranous tuoe not tra- 
versed by parietal canals), without a peristomial crown. Two 
species. 

68. D. pumilay H. {Leuconia jnimilaj Bb.). Guernsey 

(Norman). 
59. *Z). caminuBy H. Antilles. 
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Grenns 15. Sycinula, O. Schmidt 

Oen. char. Skeleton as in Dysaycum, Mouth-opening sur- 
rounded by a peristomial crown (a simple circlet of freely 
projecting spicules). Three species. 

60. 8. aspera, O. S. Corfu : Dalmatia (0. S.). 

61. 8. l^edn.O.Q. Greenland. 

62. ^8. echincOaj H. Algoa Bay. 

Order II. POLTSTCA, H. 

Character. The mature calcareous sponge forms a stock 
with several motith-cpenings. (Body more or less branched^ 
with the branches free or repeatedly united and anastomosed^ 
forming sometimes little shrubs or bushes, sometimes a densely 
interlaced root-work or a spongy mass. Stomachal cavities of 
the persons composing the stock communicating with each 
other directly or mdirectly, with a separate mouth-opening at 
the free end of all or of several brancnes (persons).) 

Family V. Solenisdda, H. 

Character. The mature calcareous sponge forms a stock 
with developed persons, each of which possesses a mouth- 
opening, ana the stomachal walls of which are traversed by 
simple cutaneous pores, as in the Olynthida. 

Grenus 16. Leucx)SOLENU, Bowerbank. 
Gen. char. Stomachi^ cavities and their communicating 
tubes simple, not chambered. Mouth-openings of the per- 
sons simple, without either prpboscis or peristomial crown. 
Twenty-one species. 

Subgenus 1. LeuccMa. Spicules all simple (linear). (The outer 
parts of the spicules project beyond the outer surface.) 

63. ♦i. corallotdesj H., and 

64. *L. troglodytes^ H. Naples (H.). 

Subgenus 2. LeuceUa. Spicules all triradiate. (Inner and 
outer surfaces of the tubes smooth.) 

65. •i. dictyotdeSyS. Australia. 

66. L. htmantiay H. {Chrantxa botryoideSy var. himantiajJ.). 

British coasts (J.). 

67. L. compltcataj H. {8p. compUcataj Montagu). British 

coasts (Mont.). 

68. L. guancha^ H. {Q-uandia blanca, var. B, M.-M.) 

Lwzarote (M.-M.). 

69. L. pulchra, O. 8. Dalmatia (0. S.). 
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Subgenus 3. Leucarta. Spicules partly simple (linear), partly 
triradiate. (The outer parts of the simple spicules pro- 
ject beyond the outer surface.) 

70. *L. thamnaidesy H. Norway. 

71. ♦X. robuata^ H. Naples (H!.). 

72. L.LieberkuhniijO.S. Triest(O.a). 

73. L. Fabriciiy O.S. Greenland (O. S.). 

Subgenus 4. LeucerUu Spicules partly triradiate, partlj 
quadriradiate. (The free ray of the quadriradiate spi- 
cules projects into the stomachal cavity.) 

74. L. hotryoideajJSh. {Sp.botryoideSj Ellis). Britain (Bb.). 
76. *L. Orantiij H. British coasts. 

76. *L. Darvnniij H. British coasts. 

77. ♦X. Ooetheiy H. Naples (H.). 

78. ♦i. Lamarckit, H. Gibraltar (H.). 

79. •X. Oegenbauriy H. Messina (H.). 

Subgenus 6. Leudria, Spicules partly simple (linear), partly 
triradiate, and partly quadriradiate. (The free ray of the 
quadriraoiate projects mto the stomachal cavity, and the 
outer part of the simple spicules beyond tne outer 
surface!) 

80. i. amoeboidesy H. {Qrantia botry aides y Lieberklihn). 

Heligoland. 
81. ♦i. variabilisyH.. • Norway. 

82. L. contorUXy Bb. British coasts (Bb.). 

Subgenus 6. Leucoria. Spicules partly simple (linear), partly 
biradiate (hook-shaped), partly triradiate, and partly 
quadriradiate. (The free ray of the quadriradiate spicules 
projects into the stomachal cavity ; the outer part of the 
simple and the outer limb of the hook-shaped spicules 
project beyond the outer surface.) 

83. ♦X. echinoidesy H. Gibraltar (H.). 

Genus 17. ♦Soleniscus, nov. gen. 

Oen. char. Stomachal cavities and their communicating 
tubes chambered, traversed by irregular partitions and divided 
by them into numerous commumcating chambers, in which 
the embryos are developed (as in Clathrina). One species. 

84. •& loculosusy H. Australia. 

Family VI. Tarromida, H. 
Character. The mature calcareous sponge forms a stock 
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i^th repeatedly interlaced anastomosing branches^ and with 
rudimentaiy retromorphosed persons^ the rudimentary stoma- 
chal cavities of which open in groups through common mouth- 
apertures. 

Genus 18. ♦Tarrus, nov. gen. 

Oen. char. Canals internally simple^ smooth^ with a plain 
entoderm, without papilla or internal partitions. Five species. 

85.*r. den««*, H. Australia. 

86. T.guancha^ H. IChtancha blanoaj var. D, M.-M.}. 

Lanzarote (M.-M.). 

87. T. reticulatusj H. {Ncwdoa rettculatumy var., 0. S.). 

Dahnatia (0. S.). 

88. T. labvrintJmSy H. {Nardoa labyrinthusy O. S.). Lesina 

(0. S.). ^ 

89. T. spongiosusy H. {Nardoa spongiosay Kdll.). Nice 

Grenus 19. ♦Tabroma, nov. gen. 

Oen* char. Canal-walls internally villous, densely clothed 
with projecting papillae (outgrowths of the entoderm). Three 
species. 

90. T. canariensey H. {Nardoa canariensiSy M.-M.). Lanza- 

rote (M.-M.). 

91. T. rubrum, H. {Nardoa mbray M.-M.). Lanzarote 

(M.-M.). 

92. T. sulphureuMy H. {Nardoa sulphur eay M.-M.). Lan- 

zarote (M.-M.). 

Genus 20. Clathrina, Gray. 

Oen. char. Canals chambered internally, i. e. broken uj) by 
irregular partitions (lamellar outgrowths oi the entoderm) into 
numerous intercommunicating chambers, in which the embryos 
occur. Two species. 

93. 0. sulphureay Gray {Orantia clathrusy 0. S.). Sebe- 

nico (O. S.). 

94. *G. loculosay H. Australia. 

Family VII. Sycodendrida, H. 

Character. The mature calcareous sponge forms a stock 
with developed persons, each of which Dossesses a mouth- 
opening, and of which the stomachal walls are traversed by 
regular radial canals (radial tubes), as in the Sycarida. 
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Gknus 21. ♦Stcidium, nov. gen. 
Oen, char. Mouth-openings simple, without proboscis and 
without peristomial crown. Stomachal cavities of the persons 
simple, not chambered. Skeleton as in Syoarium. Two 
spex^ies. 

95. S.gelatinosumj'SL. (^Icy&ncdlum g€l(Uino8umy^\ahn\.). 

Habitat? (Quoy ot Gaimard). 

96. •iS. compressumj H. {Chrantia compressa^ J., var. c). 

British coasts ; Norway. 

Grenus 22. ♦Sycx)Dendrum, nov. gen. 
Gen. char. Mouth-openings without proboscis, with a peri- 
stomial crown (surrounded by a circlet of fieely projecting 
spicules). Stomachal cavities of the persons simple, not 
chambered. Two species. 

97. •jS. ramasunij H. Heligoland (H.). 

98. ^S.jprocumhenSj H. Australia. 

Genus 23. ♦Arttnium, nov. gen. 
Oen. char. Mouth-openings simple, without proboscis or 
peristomial crown. Stomachal cavities of the persons cham- 
bered, traversed by irregular partitions. Skeleton as in Syca- 
rium. One species. 

99. A. compreasunij Gray {Orantia oompressay J., var. d). 

Norway. 

Genus 24. Aphroceras, Gray. 
Oen. char. Mouth-openings simple, without proboscis and 
without peristomial crown, stomachal cavities of the persons 
chambered, traversed by irre^lar partitions. Skeleton con- 
sisting of simple fusiform spicules, which run parallel to the 
longitudinal axes of the persons and of the branched stem, 
an^ being closely packed together, form a firm external 
armour round the internal system of radial canals (?). One 
species. 

100. A. aldcomisj Gray. Hong Kong (Harland). 

Family VIII. Sycothamnida. 

Gknus 25. *Sycothamnus, nov. gen. 
Oen. char. Persons of the stock separated, only connected 
by their peduncles. Mouth-openings simple, without pro- 
boscis or peristomial crown. One species. 

101. ^S.JruttcosttSj H. Red Sea (Siemens). 
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. Grenus 26. LeucX)NIA, Grant. 

Oen. char. Persons of the stock united by the greater part 
of their body-wall ; only their stomachal cavities and mouth- 
openings separated. Mouth-openings simple, without pro- 
boscis or penstomial crown. Five species. 

102. L, ntveuj Bb. {8p. ntvea, Grant). British coasts. 

103. L. Oosseiy 0. S. [Leucogypsia Oossety Bb.). Channel 

Islands. 

104. L, stiliferay O. S. Greenland. 

105. L. algoensisj H. [Leucogypsia algoensis^ Bb.). Algoa 

Bay. 

106. L. soltduy O. S. {Orantia solida^ var. socialis^ 0. S.). 
Dalmatia (O. S.). 

Order III. CCENOSYCA, H. 

Character. The mature calcareous sponge forms a cosnobiiim 
(a stock composed of several persons with a single common 
mouth-opening). Body brancned, with its branches every- 
where coalescent and anastomosing, and finally running to- 
gether into a single mouth-opening. (Rarely the persons also 
grow together externally to form a massy lump, as in Como- 
stomella.) 

Family IX. Nardopsida, H. 

Character. The mature calcareous sponge forms a stock 
with a single mouth-opening, the canal-walls of which are 
onlv traversed by simple cutaneous pores (as in the Olynthida 
and Soleniscida). 

Genus 27. Nardoa, O. S. 

Gen. char. Mouth-opening simple, not produced into a 
thinly membranous proboscis. Two species. 

107. N. guanchaj H. {Guancha hlanca^ var. c, M.-M.). 

Lanzarote, (M.-M.). 

108. N. lacunosay O. S. {Orantia lacunosa, J.). British 
coasts. 

Genus 28. *Nardopsis, nov. gen. 

Gen. char. Mouth-opening produced into a long thinly 
membranous proboscis. Two species. 

109. *N. gracilis^ H. Australia. 

110. N. reticulum J O. S. {Nardoa reticulum^ O. S.). Dal- 

matia, O. S.) 

Ann. dk Mag. N. Hist. Ser.4. VoI.y. 13 
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Familj X. CoBnoetomida^ H. 

Character. The mature calcareous sponge forms a stock 
with a single mouth-opening, the stomachal walls of which 
are traversed by irregularly branched canals. 

Genus 29. ♦Ccenostomella, nov. gen. 

Oen. char. The persons of the stock are united into a single 
mass, the common mouth-opening of which is produced into a 
thinly membranous proboscis, whilst the stomachal cavities of 
the persons remain separated. One species. 

111. *C. caminus^ H. Antilles. 

Order IV. CUSTOSTCA, H. 

Character. The mature calcareous sponge forms one person 
without a mouth-opening. (The body usually appears under 
the form of an ovate, spheroidal, or compressed bladder, the 
internal cavity of which communicates with the surrounding 
water only by cutaneous pores or parietal canals, but by no 
large orifice (mouth) ; the mouth is closed up.) 

Family XI. Clistolynthida, H. 

Character. The mature calcareous sponge forms a person 
without a mouth-opening, the wall of whicn is traversed by 
simple cutaneous pores (as in the Olynthida). 

Genus 30. •Clistolynthus, nov. gen. 

Gen, char. Stomachal cavity simple, without partitions. 
One species. 

112. * (7. vestculaj H. Honolulu (Haltermann). 

Family XII. SycoesrstidA. 

Character. The mature calcareous sponge forms one person 
without a mouth-opening, the body-wall of which is traversed 
by regular radial canals (radial tubes) as in the Sycarida. 

Genus 31. ♦Stcoctstis, nov. gen. 

Oen. char. Stomachal cavity quite simple, without com- 
partments. Three species. 

113. *5. ovijbrmis, H. Heligoland (H.). 

1 14. ^S. compressttj H. Norway. 

115. 8. utriculusj H. [Ute utrtculusy O. S.). Greenland. 
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Genus 32. *Artynella, nov. gen. 

Gen, char. Stomachal cavity chambered, traversed by irre- 
gular partitions. Three species. 

116. *-4. compressay H. Norway. 

117. *A. rh<y>alodeSjJl. Norway. 

118. A. tUrtculus, H. {Ute tUriculuSy var., 0. S.). Green- 

land. 

Family XIII. Lipostoiiiida, H. 

CJiardcter. The mature calcareous sponge forms one person 
without a mouth-opening, the body-wall of which is traversed 
by irregular branched canals (as in the Dyssycida). 

Genus 33. ♦Lipostomella, nov. gen. 

Gen. char. Stomachal cavity quite simple, without com- 
partments. Two species. 

119. ♦i. clausay H. Mogador (H.). 

120. *L. capsuUy H. Algoa Bay (Poehl). 

Order V. COPHOSYCA, H. 

Character. The mature calcareous sponge forms a stock 
wtthatU a moiUh-opening. (The body appears under the form 
either of a branchmg shrub or of a root-like network, in con- 
sequence of partial ramification, or, lastly, of a shapeless mass 
formed by the complete amalgamation of several persons. 
The stomachal cavities of the persons are always more or less 
separated, whilst their mouth-openings are obhterated.) 

Family XIV. SycorrhMda, H. 

Character. The mature calcareous sponge forms a stock 
without mouth-openings, the canal-walls of which are tra- 
versed by simple cutaneous pores. 

Genus 34. *Sycjorrhiza, nov. gen. 

Gen. char. The mouthless stock forms a root-like network 
composed of commimicating tubes^ the inner wall of which is 
smooth (not villous), and their cavity simple (not chambered). 
Two species. 

121. *S. coriaceaj H. {Leucosolenia coriaceaj Bb.). British 

coasts. 

122. ♦5. corallorrhuaj H. Norway. 

Genus 35. ♦Aulorrhiza, nov. gen. 

Gen. char. The mouthless stock forms a root-like network 

13* 
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composed of communicating tubes, the inner wall of which is 
villous (set with papillae), and their cavity simple (not cham- 
bered). One species. 

123. ♦-4. irUestinalisy H. Mogador (H.). 

Genus 36. ♦Auloplegma, nov. gen. 

Oen. char. The mouthless stock forms a root-like network, 
the ramifications of which are communicating tubes with a 
chambered cavity traversed by irregular partitions (outgrowths 
of the entoderm). One species. 

124. *A. loculosuniy H. Australia. 

Family XV. Sycophyllida, H. 

Character. The mature calcareous sponge forms a stock 
without m<5uth-opening, the stomachal walls of which are 
traversed bv regular radial canals (radial tubes) as in the 
Sycodendrida. 

Genus 37. ♦Sycophyllum, nov. gen. 

Gen. char. Stomachal cavities simple, not chambered. 
Two species. 

125. *5. lobatum, H. Norway. 

126. */S. compressumy H. Norway. 

G^nus 38. *Artynophyllum, nov. gen. 

Oen. char. Stomachal cavities chambered, traversed by 
irregular partitions. One species. 

127. *A. co7npressum, H. Norway (H.). 

Family XVI. Sycolepida, H. 

Character. The mature calcareous spon^ forms a stock 
without mouth-opening, the stomachal wails of which are 
traversed by irregular, ramified parietal canals (as in the 
Dyssycida). 

G^nus 39. ♦Sycolepis, nov. gen. 

Gen. char. The stock forms an expanded crust or a shape- 
less lump, in the parenchyma of which the simple (not cham- 
bered) stomachal cavities of the persons are scattered, only 
connected by the branched parietal canals and only opening 
outwards by the cutaneous pores. Two species. 

128. *8. incrustans. H. Norway (Schilling). 

129. ^S. pulvinar^ H. Indian Ocean (Schneehagen). 



Digitized by 



Google 



a System of the Calcareous Sponges. 189 

Order VI. METBOSTCA^ H. 

Character. The mature calcareous sponge Jbrms a stocky the 
constituent (mature) persons or groups of persons of which ex- 
hibit the forms of different genera and even of different families 
of the CalcispongioB. (Notwithstanding that the persons united 
upon one cormus are mature (i. e. contain spores or embryos), 
and therefore capable of propagation, they present such diverse 
forms that, if isolated, we should regard them as belonging 
not mereljr to different species, but even to different genera 
and famihes.) 

Family XVII. Thecometrida, H. 

Character. The mature calcareous sponge forms a stock, 
the constituent persons of which represent the forms of dif- 
ferent genera, wnilst their canal-walls are traversed by simple 
cutaneous pores (as in the Soleniscida). 

Genus 40. Guancha, M.-M. 

Gen. char. Canals of the stock simple, neither villous nor 
chambered internally. One species. 

130. G. blanca, M.-M. Lanzarote (M.-M.). (The stock in 

its most highly developed form bears united forms 
of four genera, namely: — 1, Olynthus:, 2j Leuco- 
solenia ; 3, Tarrus ; 4, Nardoa.) 

Genus 41. ♦Thecometra, nov. gen. 

Gen. char. Canals of the stock chambered, internally tra- 
versed by irregular partitions. One species. 

131. ♦r. loculosa^S. Australia. (The stock in its most 

highly developed form bears united forms belonging 
to three genera, namely: — 1, Soleniscus] 2, Cla- 
thrina] ^j Auhplegma.) 

Family XVIII. Sycometrida, H. 

Charajder. The mature calcareous sponge forms a stock, 
the constituent persons of which represent the forms of dif- 
ferent genera, whilst their canal-walls are traversed by regular 
radial canals (radial tubes), as in the Sycodendrida. 

Genus 42. *Stcometra, nov. gen. 

Gen. char. Mouth-openings of the persons simple, without 
proboscis or peristomial crown. Skeleton as in Sycarium. 
One species. 
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132, ♦A compressa. H. Norway. (The stock, in its most 
highly developed form, bears united forms of eight 
genera, namely : — 1, Sycarium ; 2, Artynas ; 3, Sy- 
cidium ; 4, Astynium ; 5, Sycocvstis ; 6, ArtyneUa ; 
7, Sycophyllum ; 8, Artynophyllum.) 

Synoptical Table of the Families of Calcispongiae, with especial 
reference to the conditions of inaiinducUity. 



X. M <Mi o s y ca« 

Calcareous sponge one ^ 
person with one 
mouth-opening. 



n. Pol3ni3rca. 

Calcareous sponge a 
stock with many 
mouth-openings. 



m. CkMiosyca. ' 
Calcareous sponge a 
stock with one 
mouth-opening. > 

IV. Clistoeyca. 

Calcareous sponge one , 
person without a 
mouth-opening. 

y. Cophosyca. 

Calcareous sponge a 
stock without mouth- 
opening. 

YI. M«trosyca. \ 
Calcareous sponge a 
stock composed of L 
persons and stocks f 
of yarious species 
and genera. / 



Stomadi-wall 

solid, without cutaneous pores 
and without parietal canals. . . 

with simple cutaneous pores ... 

with regular, radial parietal 
canals 

with irregular, brandied parie- 
tal canals 

with simple cutaneous pores 
(stock with dereloped per- 
sons) 

with simple cutaneous pores 
(stock with rudimentary per- 
sons) 

with regular, radial parietal 
canals 

with irregular, branched parietal 
canals 

with simple, cutaneous pores ... 

with irreffular, branched parie- 

talcanfus 

with simple cutaneous pores ... 
with regular, radial parietal 



with irregular, branched parietal 



with simple cutaneous pores ... 
with regular, radial parietal 

canals 

with irregular, branched parietal 



with simple cutaneous pores ... 
with regular, radial parietal 



1. Prosy^nda, 

2. OfyntkidtL 

3. S^earida, 

4. DyMtjfeida. 

5. Solemscida. 

7. Sycodendridu. 

8. SyeotJkitmnida. 

9. Nardopsida. 

10. CamoHofHida. 

11. ai$tofyntM$da, 

12. Sycocystida. 

13. lApostomida, 

14. Sycorrkuida, 

15. Syeophyllida. 

16. Sycolepida. 

17. Theametrida. 

18. Syctmetrida. 



Synoptical Table of the Families o/'Calcispongiae, with especial 
reference to the conditions of canalization. 
I. Aporeuta. 
Stomach-wall soUd, I q^^ ^^j^ ^^ one mouth-open- 

without cutaneous > j ^ 1 Proi^eida. 

pores or panetal ^ . ^ 

canals. J 
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IX. KicTopQra'iita. 

Stomach-wallwith sim- 
ple cutaneous pores 
(interatioes in the 
parendiyma), with- 
out parietal canals. 



m. Orthoporeiita. 

Stomach-wall with 
straight, reeular, ra- 
dial parieti2 canals. 



lY. Cladoporeata. 

Stoma4^-wall with 
crooked, irregular, 
branched parietal 



A stock with 
roanj 
mouth- 
openings. 



I 



One person with one mouth-optti- 

ing 2. Ofynikida. 

^Persons deyeloped, 
all with mouth- 
openings 5. 8oUm9eida. 

Persons rudimen- 
tary, many with- 
out mouth-open- 
ing 6. Tarromida. 

A stock with one mouth-opening 9. Nardopdda, 
A person without mouth-opening 11. Clistolynthida. 
A stock without inouth-opening... 14. Stfcorrhuida. 
A stock composed of persons and 
stocks of direrse genera 17. Thecometrida, 

One person with one mouth-open- 
ing 3. Syearida, 

A stock with many mouth-open- 
ings 7. I^codendrida. 

A person without a mouth-opening 12. ^cocystida, 

A stock without mouth-openings . 15. ^cophyllida. 

A 8to<$k composed of persons and 
stocks of different genera / 18. i^fcometrida. 

One person with one mouth-open- 
ing 4. Dyssgfcida, 

A stock with many mouth-open- 
ings 8. ^eothamnida. 

A st^ with one mouth-opening . 10. Oxno$tomida. 

One person without mouth-open- 
ing 13. Lipostomida. 

A stock without month-openings . 16. SycoUpida, 



XIX. — On the Parasitism q/*Rhipiphorus paradoxus. 
By T. Algernon Chapman, M.D. 

I HAVE read Mr. Murray's papers on the economy of Rhipi' 
jphorus with much interest; and although he has not succeeded 
m converting me to his views of its life-history, he has added 
to our knowledge of its habits and raised anew an interest in 
the relations subsisting between the wasj^s and their parasites 
which will probably lead to observations in the coming season 
that will set at rest many of the points in dispute. 

In the meantime I think it veiv desirable to form as correct 
an hypothesis of the life of Rhiptphorvs as our facts admit of, 
since an approximation to the truth is a most valuable guide 
in making further investigations, while, on the contrary, an 
erroneous theory may blind us to very obvious truths. 

I cannot better begin the remarks 1 desire to make than by 
rendering what appears to me to be but justice to the accuracy 
of the earliest record we have of the economy of RhipiohoruSy 
meagre and deficient in detail though this record is. The ob- 
servations of Mr. Denison, brought to our notice by Mr. Smith 
from the papers of the AshmoTean Society, appear to me to 
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give an accurate sketch of the life-histoiy of Rhipipharusj and 
to be in harmony with all the facts jet recorded both of Bki- 
jpiphoms itself and of other parasites whose similar habits 
render their history fairly available in explaining that of JSA»- 
piphonis. The account there given is that Rkipiphorus " de- 
posits its egg upon the ^rub of the wasp at the moment it 
assumes the pupa (t. e, spins or covers itself in the cell) ; as 
soon as the egg is hatched, it devours the grub of the wasp 
entirely, and itself assumes the pupa- and imago-form in the 
cell of the wasp." 

The mode of oviposition here noted of Rhijnphorus is, I 
believe, that followed by it, although it will be seen tliat I am 
here at issue not only with Mr. llurray, but also with Mr. 
Smith, with whom on all other points I agree. If Mr. Deni- 
son's view (but for the slight disagreement noted, I should 
here, as I shall in the rest of these remarks, have said Mr. 
Smith's view) of the history of Rkipiphorus is correct, the 
relation of Rhipipkortis to the wasp is, mutatis mutandis^ pre- 
cisely the same as that of Chrysis bidentaia to Odynerus spi- 
nipes. The larva of Chrysis bidentata feeds on mat of the 
solitary wasp, from whose cocoon emerges, not the wasp, but 
the Chrysis. Now in this instance the egg of the parasite is 
not laid until after the larva of the wasp has done feeding, 
and is spinning its cocoon. Before I ascertained this fact, I 
had formed the same theoiy as to the period of oviposition as 
Mr. Smith has done in the case of the Rhipiphorus^ and made 
in consequence many a vain search for the egg of Chrysis bi- 
dentata beside the feeding larva of the Odynerus. The parent 
Chrysis has many more diflSculties to overcome (what these 
are is not material to the present subject) in depositing her 
eggs than the Rhipiphorus, to whom it must be as easy to 
deposit an egg beside a full-fed larva, during or just before 
spinning, as m an empty cell. There are other instances re- 
corded of parasites similarly depositing their eggs beside full- 
fed larvaj, none, that I know of, of an egg remaining dormant 
beside a feeding larva. Mr. Murray appears to interpret Mr. 
Smith's view to be that the larva of nhipiphorus hatches at 
the same time as that of the wasp, and then walks oflF to find 
a full-fed larva to eat. I quite a^ree with Mr. Murray's com- 
ments on such a theory, but feel satisfied that Mj. Smith 
really meant that the egg lay dormant until its companion, 
the egg of the wasp, was a ftdl-fed larva. 

The two eggs found by Mr. Murray in some cells of the 
wasp both appear to me to be undoubtedly eggs of the wasp. 
I think it extremely improbable that the egg of Rhipiphorus 
should be precisely the same as, however similar it may be to, 
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that of the wasp. I have found two eggs so situated in nests 
in which I could see no trace, unless this was one, of Rhtpi" 
phorus, I have seen two young larvae of similar size in the 
same cell ; yet afterwards one of these must have disappeared, 
removed probably by the wasps, and not devoured by the 
other grub, whether that may have been bl Bhipiphorus or not. 
I may mention an exaggerated, because abnormal, instance of 
more than one egg bemg in each cell. I had placed some 
pieces of wasp-comb with manjr wasps clustered about them 
in a box, and so made an artificial nest. After a period I 
found every otherwise unoccupied cell with two, tnree, or 
more eggs m it, several with as many as twenty. The cause 
of this I cannot explain. Whether I had so diminished the 
amount of comb that there were not sufficient cells for the 
queen to deposit her eggs, one in each, or whether I had de- 
stroyed the (^ueen, and some of the workers had assumed 
queenly functions, which is said sometimes to occur, and the 
latter had not the same accurate instincts as a true queen, I 
am unable to say. But whatever majr have been in a morbid 
instance the cause of this multiplicity of eggs in the same 
cell may fairly be assumed to be a possible cause in a 
healthy nest. 

My argument, so far, is rather against the supposition that 
the Jihtptphorus-e^g is laid in the cell with that of the wasp, 
on the theory of the latter being the prey of the former (Mr. 
Smith's view). On Mr. Murray's hyi)othesi8, the egg of 
Rhipiphorus might be laid in a cell by itself; but, if laid in 
one with a wasp-egg also, we must suppose that the latter, 
either before or after it is hatched, is removed by the attendant 
wasps, or falls a prey to the young Rhipiphorus-lsixyB.. In 
either case it is a necessary result of the tneory that the larva 
of Rhipiphorus should be found occupying a cell among the 
wasp-larvae. No one has ever pretended to have found a 
Rhxpiphoru8'\sirv9i, so situated, though it has often been looked 
for. I pass over as untenable Mr. Murray's suggestion that 
some of his wasp-larvae were Rhipiphori ; I have myself 
searched in vain for such a larva in nests infested by Rhipt' 
phori. I shall leave Mr. Smith to show (which I know he 
has the means of doing) that a larva of Rhijnphorus so situated 
differs sufficiently from that of the wasp to be readily detected, 
though I think Mr. Stone's remark, that " the larva is a sin- 
gular-looking one," would of itself sufficiently establish this, 
especially when we take into account the fact that he nowhere 
hints at any possibility of confounding it with that of the 

The remaining difficulty in the way of supposing the larva 
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o{ Bhipiphorus to be reared in precisely the same way as 
those of the wasp, is the silken covering always found over 
the pnpa of RhipiphoruSy just as over that of the wasp. I 
have never seen any dinerence between the silk covering a 
Bhipiphorus and that covering a wasp, though I have found 
it possible to guess the cell containing the beetle by the 
shining-through of the differently coloured inmate. It seems 
very probable, from what we know of the mimicry by guest- 
insects of their hosts, that its silk would closely resemble that 
of the wasp, did it spin silk at all. The only instances of 
beetles spinning; any thing like silk, that I can call to mind, 
are Ciontis and its allies, and the doubtfol instances of Cocci- 
neUa and Donacia, 

In discussing the difficulties raised by Mr. Murray in the 
way of Mr. Smith's view of the economy of RhipiphortiSj I 
shall dismiss his objections to the supposition of the Bhipi-- 
phorusAaxYB, devouring several wasp-larvas, because I have no 
wish to defend such a theory, nor do I suppose that Mr. Smith 
has. But the objections he raises to the hypothesis of its 
devouring only one larva, viz. the one in whose cell the egff 
of Bhipiphorus is laid when the larva has done feeding, ana 
is spinmng or about to spin, all appear to me to be invalid. 
He first sSks Mr. Smith if a meal of one animal can suffice to 
nourish another into as great dimensions as the animal eaten. 
Mr. Murray here stretches his point a little. The Bhipiphorus 
is not of as great dimensions as the animal eaten, altnough it 
is very nearly so. It is little if at all nearer to the dimensions 
of the wasp than Chrysis bidentata is to the dimensions of its 
host Odynerus spinipeSy of which I have sufficiently proved it 
eats but one larva. Or I might put this in a still stronger 
form : Chrysis neglectay differently from C, bidentata^ eats not 
the wasp-larva, but the store of pabulum laid up for the larva 
of the Odynerus. It might certainly, then, so far as store of 
nutriment goes, be as large as the wasp ; yet it is smaller than 
Chrysis bidentata^ whose food is the larva of the wasp. 

Mr. Stone found a " minute larva " grow to fall size in 
forty-eight hours — on which Mr. Murray remarks that it is so 
opposed to every thing we know of the laws of development 
and assimilation that he cannot accept it. Now I am unable 
to give Mr. Murray any facts that will expand his faith in the 
laws of development and assimilation quite to the extent re- 
quired; but I am able to give him some that will so nearly do 
so, that he will, I doubt not, like myself, be prepared to be- 
lieve that Mr. Stone's account is literally true. I may first 
say that probably Mr. Smith felt little difficulty in accepting 
Mr. Stone's observations, as he must be accustomed to the 
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rapid feeding-up which occurs in so many Hymenoptera. I, 
on the other hand, was as much astonished at my own obser- 
Tations on the Ghryaides as Mr. Murray can be incredulous of 
the facts recorded by Mr. Stone. The larva of Chrysis bi- 
dentata began to spin its cocoon in eleven days from me date 
of the egg-hatching. Chrpsis nealecta took rather a shorter 
time. But in one instance in which I reared a larva of Chryais 
tgnitUj and happened to know the date on which the e^g was 
]]ud, I found, two days after that date, a ^^ minute larva '' 
(^ inch lon^, about one-thirtieth of the full-grown larva in 
bulk), and vafour more days the larva was fufl-fed. 

On Mr. Murray's next point, as I have no fresh light to 
throw on it, I wiU merely remark that, as I read the recorded 
facts, the larvas that Mr. Stone found unemployed in eating 
wasp-larv8B were not larvaa that had still some eating to do, 
but were those that had, as Mr. Murray expresses it, eaten up 
their man and retired from active life ; though not yet pupae, 
they were about to enter that state. All larv» take a pro- 
longed rest at this stage of their existence. Mr. Murray, who 
will not allow that a Lurva can feed up in two days (not from 
the egg, but from a small size), surely does not ask us to sup- 
pose that the larva becomes a pupa the instant it has done 
feeding. Chrysisj which fed up in four days, remains before 
its change to pupa nearly ten months. Will he not allow 
Bhipiphorus a day or two? 

I do not see that the question of size has much bearing upon 
the question at issue. In the one view the large specimens 
are lar^e because they have eaten a queen instead of a worker 
larva, m the other the wasps have fed them more plentifully 
because they were in queen-cells. Still, if the capacity of 
parasites for varying in size which Mr. Smith mentions be not 
called in by Mr. JMwirray to account for those in the queen- 
cells being able to assimilate a larger supply of nutriment 
than the others, he must give us some other hypothesis. The 
case is obviously not parallel to that of the wasps, where the 
larger insects are queens, the larger Rhipiphori oiffering only 
in size. So much has this difficulty b&en felt, that I have 
seen it somewhere advanced that the larger specimens are 
always females — making the case parallel with that of the 
wasps themselves, which Mr. Murray has proved not to be 
the case. Why, if difference of feeding can produce the result, 
Mr. Smith should be asserted to be carrying his argument to 
the extreme in supposing that the mere difference between 
eating a worker-grub and a queen-grub is sufficient to account 
for the greater dimensions of the one in the queen's cell over 
the one in the worker's cell, I cannot at all understand. A 
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queen-grub must bear as a meal much the same relation to a 
worker-grub that the pabulum offered by the wasps to a 
RhiptphoTU8'\9jrv2^^ on the supposition that it is a queen-grub 
because it is in a queen-cell, does to that they would offer to 
it in a worker-cell, where they must suppose it to be a worker- 
grub. 

As to the difficulties which Mr. Murray finds in the -RAtjpt- 
phorua beginning its repast at the head of its victim, he falls 
again into the error of supposing that Mr. Smith postulates 
that the larva of Bhtptphorus should perambulate in search of 
pabulum : this, however, only explains a part of his difficulty, 
as Mr. Stone's observations and the requirements of the theory 
that I accept from Mr. Denison show that the RhipipAoru»' 

fub really does begin his attack at or near the head. Here 
cannot help suggesting, in parenthesis, somewhat mis- 
chievously perhaps, for Mr. Smith's consideration, that if the 
egg lies dormant during the feeding of the wasp-grub, it must 
remain so at the bottom of the cell; and then, of course, to the 
confusion of all parties, the attack of Bhtpipkoms would 
" begin at the tail." 

iG. Murray clearly believes that he has here made a strong 
point. He assumes, with apparently logical accuracy, that 
if the Rkipwhonta begins to devour its victim at the head, it 
necessarily fast eats the tail, and must thus, when it has com- 
pleted its meal, have its head where its victim's tail was. 
Fart of this error arises, as I have said above, from the sup- 
position that the larva crawls about above the cells in search 
of a victim — a supposition that no one will object to my dis- 
missing as untrue. But were it true, it would not alter my 
position that the wasp-grub can be easily (and is) attacked 
first near its head^ yet the parasite assume the proper position 
in the cell. Let it be clearly understood that the wasp-larva 
is not to be eaten downwards, segment by segment, as though 
it were a carrot. It is doubtless eaten just as the larva of 
Odynerus apintpes is by that of Chryais bidentata. viz. its 
juices sucked out, at first partially, of course, leaving it flaccid, 
so that both larvae might easily be arranged side by side in 
the cell, the tail sucker of the victim now probablv relaxing 
its hold of the cell-wall ; afterwards more thoroughly; and, if 
the parallel holds good, the victim is reduced to very small 
dimensions indeed before any thing like eating takes place. I 
have often seen a larva of Odynerus spinipes reduced to very 
small bulk without any trace of even a microscopic opening 
in the skin being discoverable. In this way there is no diffi- 
culty in understanding how the RhipiphorusAs^nz. is found, 
when full-fed, with its head to the mouth of the cell. It 
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shows also how the remains (corneous head) of the victim 
would be beside the head, if not in the jaws, of its devourer, 
and, it being remembered that the mouth of the cell is down- 
wards, might remain there after the Bhipiphortis had assumed 
the pupal state. But that a Coleopterous pupa should hold 
any thmg in its jaws, whether previously held in the jaws of 
the larva or not. I can only, with Mr. Murray, regard as im- 
possible ; and it Mr. Stone means this, he has clearly com- 
mitted some error. He uses the phrase " retain in their grasp," 
which, with perhaps a little forcmg, may be supposed to mean 
the larval grasp, i. 6. the grasp of the now cast larva-skin. 
Or we may suppose that the remains of the wasp lying at the 
top of the cell fell, on its inversion for examination, between 
the pupa and the wall of the cell, looking just as if held there 
by me pupa. 

I must leave Mr. Smith to deal with the way in which Mr. 
Murray explains awajr Mr. Stone's observations, only observing 
that, in my opinion, if Mr. Stone committed half the errors 
imputed to him by Mr. Murray, he must henceforth be re- 
garded as the most inaccurate observer on record. 

It remains to consider the new facts brought forward by 
Mr. Murray, and which appear to have first led him to adopt 
the ffuest-theory of the life-history oi Rhipiphorvs, These are 
the fliree instances in which he found a pupa o{ Bhipiphortis 
and one of the wasp in the same cell. These are somewhat 
difficult to explain on either hypothesis, but they seem to me 
to be much less explicable on the guest-theory than on the pa- 
rasitic. Mr. Murray finds it very difficult to imagine a wasp- 
larva turning round in its cell ; and, though I have not found 
wasp-larv» such completely helpless sacks as he appears to 
regcurd them, I agree that for a full-^own larva to turn roxmd 
in its cell would be simply impossible. Yet, on the guest- 
theory, this must have occurred in two out of the three in- 
stances he mentions. And how the wasps could possibly feed 
the larva at the bottom of the cell, when the upper one was well 
grown, I cannot conceive. Mr. Murray has truly remarked 
that a fall-fed wasp-larva, and equally therefore one otBhipi- 
jphorusy completely fills the cell it occupies. Now, in the three 
cases in question, if the larvae were fed by the wasps, why did 
one or the other not grow to its proper size, so as to fill the cell, 
and .eject its companion? or why did one not eat the other? — 
an occurrence of which he elsewhere admits the probability, 
should a chance occur, which, on the guest-theory, must be 
but rarely. 

On the parasitic theory, we have only to suppose that, for 
some acciaental reason, of which several might easily be 
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imaged, the iZAtptjpAortM-laira ceased to feed before it had 
drained ue juices of its victim to the point of death; the 
wasp-lanra, bein^^ at a stage of its existence when it no longer 
eats, does not, of course, avenge itself. The struggles of the 
wasp-larva in these uneasy circumstances, and its semiflaccid 
condition, would easily account for, and render possible, its 
change of position in the two instances in which that had 
occurred. 

The difficulties which have surrounded the elucidation of 
the life-history of Rhipiphorua may all, I think, be traced to 
the very short interval that elapses between the laying of the 
egg and the arrival of the insect at the pupal state. They 
i^pear to assume the pupal state almost as soon as the sur- 
rounding wasp-grubs; yet Ihe e^ggs were only laid when these 
latter were beginning to spin. Tnis allows a very brief period 
during which the^ must be found, if these stages are to be 
observed. Mr. Murray has fidled to do so, probably because 
he did not examine Ihe nests until such a period had elapsed 
after the nests were taken. I also failed, oecause, when my 
opportunities were most abundant, I did not know what to 
look for. As a similar instance among the Ghrysxdesy I may 
mention the ege of Ckryais neglectay which I have never been 
able to find. I find young larvs only, and have satisfied 
myself that the ^g-state does not last as much as twenl^-four 
hours. In the instance I have mentioned above of Ukfysis 
^nitOj the egg-state cannot have lasted so long. 



XX. — Concluding Observations on the Parasitism of Bhipi- 
phorus paradoxus. By Frederick Smith, Assistant in 
the Zoological Department of the British Museum. 

With some degree of hesitation, I venture to reassert my 
belief in the views I put forth in reply to Mr. Murray's first 
paper on the relations oetween wasps and Bhipiphori, I have 
some fear of being considered dogmatic, and of not duly 
weighing the arguments offered to my notice by my friend 
Mr. Anorew Murray. I must, however, confess myself to be 
unconverted by his arguments, and unable to arrive at the 
same conclusions that he does when commenting upon the 
various phenomena which were presented to him when exa- 
mining the comb of a wasps' nest. It will perhaps be a matter 
of astonishment that he has failed in his endeavour to bring 
me round ; and it is equally surprising, but at the same time 
consolatory, to find Mr. Murray expressing the opinion that, 
should a larva of Rhipiphorus " fall upon a larva of the wasp. 
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of course there is nothing to be surprised at in its eating it." 
In this instance, at least, we most cordially agree. 

I will endeavour fairly, and I hope without bias, to answer 
the numerous questions offered for solution. I readily agree, 
then, in the instance in which Miss Ormerod observed two eggs 
in the same ceU, one at the bottom, the other attached a litUe 
way within, that in all probability one was the egg of the 
wasp, the other that of the parasite ; but I do not consider 
this to be necessarily so : I have myself found two, and, I 
believe, even as many as three, effgs in a cell, in autumnal 
nests — ^that is, at that period of me season when the nest is 
crowded with the three sexes ; and I am quite sure that such 
nests contained no Bhtptphori. I never had the good fortune 
to find a nest infested by the parasite. 

Mr. Murray thinks it likely that I can inform him how the 
larva of the wasp comes out of the egg-shell. This term is 
scarcely applicable to the eggs either of wasps or bees : shell 
there is none ; and the thin skin in which the contents are 
enclosed never appears to be cast off by the larva. At one end 
I have first observed, in the process of development, the gra- 
dual formation of a head, whue the rest of the envelope I have 
believed to become the stin of the larva itself. Whether I am 
right in this or not, future investigation may decide ; but I 
know that the late Mr. Newport, at one time, was of the same 
opinion. 

The first question I am asked to reply to is one that I 
am not prepared to answer; but whether the larva of the 
wasp is fed, after being hatched, before it reaches the bottom 
of tne cell, or not, in no way affects the main question. But 
this question is put in juxtaposition with that of " How about 
the young BhtpiphorusAtLrvsL? is that fed too?" Now the 
inference is obvious — the egg of the wasp and that of the 
parasite are hatched at the same time. Mr. Stone has told us 
that in the instance in which he observed the larva of Rhipi- 
pharus feeding upon that of the wasp, it was of minute size 
(that is, recently hatched) ; and the wasp-larva at that time was 
full grown. A question follows as to what the larva of the 
parasite is like. Mr. Stone has given a description of the 
larva amply sufficient to distinguish it from that of the wasp : 
he says it is "more deeply rarrowed than any larva with 
which I am acquainted ;" it has also " a longitudinal farrow 
down the back. ' To this I may add, as I have a larva before 
me, that it is divided into twelve segments, the apical one 
having an anal tubercle or style : I include the head in this 
number ; and therefore, if the anal tubercle were counted as a 
separate segment, it would increase the number to thirteen — 
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the normal number. It is also famished with six pairs of 
spiracles. 

Mr. Murray says the description is imperfect^ since it is not 
stated whether the larva has feet or not — ^^ a not unimportant 
point when the question is whether the larva passes a nearly 
motionless life in one cell, or a roving one." but there is no 
such question before us. It feeds upon a single larva in a 
closed cell, we are informed; there is no travelling about 
" like a Blondin," neither is there any chance of its being 
" gobbled up by the big wasp-ffrub." 

It is stated that " we all Enow (that is, all entomolo^ts 
know) how soon a larva freshly excluaed from the egg shrivels 
up if its food is not at* its mouth the moment it comes out." 
]Now Mr. Murray does not appear to be aware that some para- 
sitic larvae live for days, nav, even for weeks, until thev are 
conveyed to, or by chance find, the nourishment suitable for 
iheir sustenance. The late Mr. George Newport, in his paper 
on the oil-beetle, has recorded the fact of larvae living without 
food for a considerable length of time. He writes, " I saw 
most of the larvae leave the egg as early as five o'clock in the 
morning. They were confined in a tin box for several days ; 
after remaining ten or eleven days, many of them crept be- 
neath the lid. He also mentions other larvae that he kept 
nine days, but which were perfectly healthy and active, 
although they had not taken any nourishment. I have also 
kept MelosABxysd for a fortnight in a perfectly active condition 
without food ; also larvae of Melittooiaj a bee-parasite : the 
larvae of Monodontomenis. a parasite upon Anthophoray can 
exist for days without food ; and I will just refer to one other 

rsaitic larva, that of Stylops: these, when hatched, may 
observed perfectly active days after their extrusion from 
the egg, without nourishment. 

I am asked if I ^^ think that a meal of one animal can suf- 
fice to nourish another into as great dimensions as the animal 
eaten." I reply, first, that in the case before us the animals 
are not of the same dimensions ; both are before me, and I 
see in the wasp a much more bulky insect than iiieBhipiphorus. 
I am companng a worker wasp with its parasite bred from a 
worker-cell; I have also a pupa from a cell of the queen wasp, 
and I challenge Mr. Murray to produce a specimen of a Bhipi- 
phorus as large as a queen wasp. What will Mr. Murray say 
when he compares tne parasite of Anthophora {Mdoe) witn 
the bee itself? and yet its larva is said to feed upon the larva 
of the bee ; some authors suppose it to feed upon the food 
stored up by the bee. Now it is clear that Meloe^ an insect 
ftiU twice the size of Anthophora^ is nourished upon the same 
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amount of food necessary for the bee, or it is nourished upon 
its larva, " I£ we look," Mr. Murray observes, " at the httle 
black deposit of digested d^ris at the bottom of the wasps' 
cells, we find fragments indicating the consumption of hun- 
dreds of insects not much smaller than themselves." This 
statement is intended to prove the impossibility of Rhipi" 
phorus being nourished upon a single wasp-grub. In my 
opinion the fri^ments are merely fragments of portions of 
insects with which the wasp-larva had been supplied ; these 
fragments are no proofs of the wasps having eaten entire in- 
sects. A wasp frequently carries off a large blowfly; but 
what proof is there existmg to show that the entire fly be- 
comes the food of a single larva ? I imagine such an inference 
will scarcely be accepted as sufficient evidence to overthrow 
the accumulation of facts recorded by a naturalist who is no 
longer living to support his own opinions. 

It is assumed that Mr. Stone made his observations on a 
larva situated in the middle of a comb, or at any rate sur- 
rounded by other cells containing larvae, and that, having 
found that which he had searched for during several years, 
he took so little precaution in making his observations, that, 
having seen the parasite feeding, he went away, returned, 
looked into another cell in which was a mature larva of the 
parasite, and in this manner was led to record a series of mis- 
taken observations. I will venture to .affirm that, had Mr. 
Murray been acquainted with Mr. Stone's methodical way of 
making his observations, he would have felt assured of such a 
mistake being impossible. The larvae of Rhipiphoriy it is 
affirmed, should always be found in sealed cells, if one wasp- 
grub is sufficient to nourish them. Certainly, so they should : 
and be it observed that Mr. Stone, on taking out the wasps 
nest, proceeded to open the " closed cells." He afterwards 
took thirteen nests wnich each contained Rhiptphorij either in 
the larva-, pupa-, or perfect state ; he afterwards records that, 
on opening some " closed-up cells " appropriated to queens, 
he found one larva and one pupa. I contend that tne fair 
inference to be drawn from this is that all were in closed cells. 
Now it is quite possible that the larvae (he does not say what 
proportion these bore to the pupae and perfect insects) were all 
rall-grown, having fed upon the grubs of the wasp : of course 
they would then be solitary in the cells. Mr. Murray asks 
what the mass of larvae were doing in cells by themselves. 
There is no mass spoken of by Mr. Stone. And will Mr. 
Murray venture to affirm that, as soon as a larva is fiill-fed. 
it immediately assumes the pupa state ? If he will, he will 
do so in the face of an overwhelming mass of evidence to the 
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contrary, I affirm, from actual observisition, that thej do 
not. 

It is stated that, if Mr. Stone's observation is correct, we 
should never see any half-grown larvae : there should be no 
medium between a minute one and a full-grown one, except 
during the forty-eight hours at which it is at its meal. I quite 
agree to the cases of exception. Mr. Stone has recorded Ac 
instance in which he saw a " minute " one, and also one which 
he calls " small :" the latter is in mj possession ; its length is 
3 lines, that of the wasp to which it is attached is 5^ lines. 
Mr. Murray has seen these larvae, and he states in his paper 
that " both are well grown." 

With regard to the difference of size in perfect examples of 
RhipiphoruSj I find the difference to be exactly parallel to that 
which is observable in worker wasps. I have six examples in 
my collection; they differ in size as follows: — 9, 10, 11, \\\ 
millimetres. Worker wasps vary in size from 5^ lines to 
7 Unes. 

It is stated that the onlv cases of alleged attacks upon wasp- 
larvae are those recorded by Mr. Stone : this is not strictly 
correct, since I have, in my former paper, quoted from the 
Bev. E. Bigg's paper on wasps the statement that Mr. Deni- 
son, in several instances, observed them in all stages of their 
growth. The Rhipivhorus is called a fly : this, Mr. Curtis 
observes, is, no doubt, the Rhipiphonts which " deposits its 
egg upon the grub of the wasp at the moment it assumes the 
pupa ; as soon as the egg is hatched, it devours the grub of 
the wasp entirelv, and itself assumes the pupa and imago form 
in the cells of the wasp." 

Admitting that many particulars are here wanting, and 
which, no doubt, some intelligent entomologist will nimish 
very shortly, as several are fully bent upon the investigation, 
still every candid person will allow that the statement bears 
strongly m favour of the accuracy of Mr. Stone's observations. 

Wnen Mr. Stone opened the closed cell in which he found 
a wasp-larva attacked by a minute RhipiphorusAjB^rsrK^ Mr. 
Murray thinks he should have found a wasp-pupa ; why, is 
not stated ; but it is assumed, no doubt, that immediately the 
wasp-grub has spun the silken cap over the mouth of the cell, 
it momentarily assumes the pupa state. If Mr. Murray has 
not, I have, and so have hundreds of persons besides, extracted 
wasp-grubs from closed cells for baits when anglinff. 

It is assumed that possibly Mr, Stone picked a mmute larva 
of Rhipiphoms out of a cell and dropped it upon the wasp- 
larva, " K it fell upon a larva," Mr. Murray observes, " of 
course there is nothing to be surprised at in its eating it, as 
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the wasp-grab would have done with it if it had got the first 
chance. The cells opened by Mr. Stone contained full-grown 
larvae of wasps ; they had therefore ceased to feed. It is also 
stated to be " against all rules of probability that the cell 
should have been opened at that precise juncture of time at 
which it began its attack," Now 1 would remind every ento- 
mologist that the fact recorded by Mr. Stone offers an explana- 
tion, because, although many persons have repeatedly found 
RhipiphoTua in wasps' nests, only two record their having ob- 
served the beetle-larva preying upon that of the wasp. And 
why have they not? The parasitic larva becomes full-fed in 
forty-eight hours : therefore although full-fed larva have been 
found, immature ones have seldom been met with. 

The parasitic larva is always spoken of as having eaten the 
wasp-larva, as if it had fed upon some solid substance. K this 
eating were understood as extracting the soft and semifluid con- 
tents, it would be more correct. Mr. Stone made no " ludicrous 
blunder " when he stated that it inserted its head beneath that 
of its victim. I see no difficulty in its extracting the entire 
contents of the larval skin in that nosition ; and I must protest 
against the supposition that Mr. otone did not know the head 
from the tail ola wasp-larva. 

I shall only, in conclusion, offer a few remarks upon a 
passage in which the statement requires both correction and 
refutation. After alluding to the instance in which Mr. Stone 
discovered a small larva of Rhipiphorus firmly attached to its 
victim, both being dead, the nest having been taken by de- 
stroying the wasps by means of gas-tar, and both having be- 
come partially dried, so that, when immersed in spirit, they 
did not separate, Mr. Murray tells us that he consiaers this a 
case of double occupation, similar to those which have come 
under his notice, and the attachment to be probably nothing 
more than what may be seen in every bottle of insects sent 
home from abroad or collected at home, the insects having, in 
their mortal agony, seized the nearest object with their man- 
dibles. Now I will ask what analogy is there between the 
perfect insects collected and thrown into a bottle and larvae so 
immersed? Have larvae been observed to attach themselves 
in spirit ? Mr. Stone's larvee were foimd attached in the cell, 
deaa and partially dried — in fact, just in the position in which 
thev were when suddenlv killed by the gas-tar. 

In a postscript, Mr. Murray admits having seen the speci- 
mens I have just alluded to, and finds them "presenting 
almoat exactly the same appearance as some specimens in the 
South-Kensington Museum ; but he cannot say whether they 
are merely in juxtaposition or if one has its jaws fastened on 
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the other; bnt both are %oeUgrowny The latter observation 
is not quite correct, and it is calculated to throw some doubt 
upon lie accuracy of Mr. Stone's words, which are, " I was 
fortunate in discoTerine a small larva attached to its victim." 
The size of the parasitic larva is 3 lines, that of the wasp 5^ : 
Aey have been m spirit since 1866, and were partially dried 
at the time they were immersed, so that the exact relative 
size cannot be ascertained ; but the present difference between 
them justifies Mr. Stone in calling the parasitic larva smalL 
I have carefully examined them, and am satisfied of the Rhi- 
;wpAon«*larva being attached to the wasp-larva just below 
the head ; there is no attachment of the rest of its body : I 
have separated the bodies, and proved it. 

The last paragraph of the postscript is entirely supposi- 
tional. Mr. Murray has not shown me anv of his specimens : 
I have seen no pupae with the cast skin sticking to their tail ; 
and if I had, I snould only have seen the reverse of what Mr. 
Stone records, who describes the larva of Rhipiphorus as 
having its " mouth buried in the body of the wasp-larva just 
below the head." 

Let it be distinctly understood that I admit that it is possi- 
ble, but highly improbahUj that Mr. Stone has recorded mis- 
taken observations. 

From actual observation I know nothing of the subject. I 
was never so fortunate as to find a nest infested by the para- 
site ; but for some years I had the enjoyment of a dose corre- 
spondence with Mr. Stone, and I know him to have been a 
most accurate and careful observer ; and, until actual observa- 
tion prove his statements to be fallacious, I shall have a firm 
belief in their truth. 



XXI. — Hdckel on the Relationship of the Sponges to the Corals, 
By Wm. S. Kent F.Z.S., F.R.M.S., of the Geological 
Department, Britisn Museum. 

Science does and always must acknowledge herself indebted 
to those who unveil the mysteries of nature by demonstrating 
to us the singleness of purpose and the uniformity of the laws 
which have been in operation from " the beginning." In the 
last two numbers of the ^ Annals,' Mr. Dallas favours us with 
a translation of Ernst H&ckel's article, published in the 
^ Jenaische Zeitschrift,' " On the Organization of the Sponges, 
and their Relationship to the Corals." 

Admitting that once, far away back beyond the limits of 
the Silurian epoch, there in all probability did exist a some- 
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thinff equivalent to Hackel's hypothetical Frotascus^ and from 
whicn the existing stock of sponges and corals has probably 
been evolved (and it must not be forgotten, by the way, that 
the latter and by far the more highly organized of the two 
stocks had attained the very zenith of its development long 
before the epoch referred to had commenced its decline), it 
nevertheless forces itself upon one's mind that the evidence 
he brings forward in support of the supposed intimate relation- 
ship of the two groups as they now exist is based rather on 
a&iities of analogy than of homology. 

By the corals, as a matter of course, and in concurrence 
with HackeFs own rendering, is imderstood that section of 
the Ccelenterata known as the Zoantharia or Anthozoa, which 
forms them. Hfickel, after some time spent on the examina- 
tion of the calcareous soonges (" Calcispongise ")^ essays to 
demonstrate that the whole group of the sponges is far more 
closely allied to that of the Zoantharia than most modem natu- 
ralists have been inclined to allow, and that this particular sec- 
tion contains an existing form, Prosycum (H&ck.), which, de- 
rived from the hypothetical Protascus^ may be regarded as the 
stock-form from which all the other Crflcispongise have been 
evolved. 

This last hypothesis seems possible, and even highly pro- 
bable ; and we must not omit here to pay a willing tribute 
of admiration to the valuable contribution to science and the 
vast amount of original information Ernst H^kel's recent 
researches have been productive of, and this relative to a 
eroup of the Spongiadae which up to the present time had been 
looked upon as very sparingly represented, but which his 
zealous investigations have resulted in augmenting to no fewer 
Ihan 42 genera and 132 species. At the same time, however, 
the arguments he advances in seeking to demonstrate the 
close relationship of the SpongiadaB and Actinaria seem scarcely 
sufficient to warrant his proposed amal^mation of the two 
groups as sections of the same subkingdom — many of these 
arguments, moreover, being jjurelv theoretical, and entirely in- 
consistent with the facts which have been elucidated by the 
investigations of other experienced naturalists. 

In accordance with the opinion in the first place conceived 
by Leuckart, Hftckel looks upon an aggregation of coral- 
animals, or polyp-colony, as the equivalent of a sponge-mass 
with its large " water-canals " opening outwardly ; he, how- 
ever, carries his supposition of existing homologies between 
die two organisms to a far greater extent than the first-named 
writer ever attempted to attain to. 

Maintaining, in confirmation of the theory propounded by 
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Oscar Schmidt, that every part of the sponge-body which 
possesses an excurrent orince (osculnm) is to be regarded as a 
distinct individual, he considers each single sponge-body 
bearing only a single osculum, and which he denominates an 
individual or person, to be the equivalent of an Actinia or 
any other such solitary coral-animal — and this not only as far 
as their distinct individuality is concerned, but also in regard 
to their respective morphological characters. 

The accompanying diagrammatic illustrations of sections of 

Fig. 1. Fig. 2. 



• 



I 



Fig, 1. Hypothetical vertical section of a Sp<mg%Ua having a single 
excurrent orifice : a, excurrent orifice ; h, central excurrent cavi^ ; 
Cy interstitial canal-system ; d^ ciliated cnambers ; «, intermarginal 
cavities ; /, incurrent apertures ; g^ dermal membrane ; A, deeper sub- 
stance of the sponge*. 

Fig, 2. Transverse section of a similar sponge ; the lettering corresponds 
with that made use of in the last figure. It is necessary to observe 
that radiate symmetry has been jrreatly exaggerated in these two 
figures to adapt them as far as possiole for comparison with figs. 3 & 4. 



Fig. 3. 



Fig. 4. 





JFV^. 8. Ideal vertical section of an Actinia : a, the mouth : 6, alimen- 
tary canal or cavity; c, common digestive cavity; rf, mtermesen- 
tenc chamber, or portion of peiiviscer^ cavity ; «, a mesentery ; /, re- 
productive organ ; ^, body- wall; A, tentacles; swallofalimentu^canaL 

Ft'g. 4. Transverse section of the same, the lettering in correspondence 
with the last 

• Figs. I & 3 are modified from illustrations given in Prof. Huxlev's 
' Introduction to the Classification of Animals.' 
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an ideal sponge-body (SponffiUa), bearing a single osculnm, 
and of an ordinary Actinia will present to the reader such 
analo^es or homologies of form and structure as may appear 
to exist, and will aid materially in the institution of com- 
parisons. 

These two forms may be described as being so far analo- 
gous that, in longitudinal section, they both present the same 
conical outline, that the summit of each cone is provided 
with an aperture, a, and that in both instances this aperture 
communicates with an inferior cavity, J, which leads again 
into ulterior ramifications marked c^ d\ beyond this, however, 
analogy fails to assist us ; and an mquiry into the functional 
properties of these regions demonstrates them to be the very 
opposite to homologous. 

The researches of Huxley, Grant, Carter, Bowerbank, and 
other naturalists have long since demonstrated the essential 
characters of a sponge-body to be the following : — 

In addition to the large apertures, or aperture, as at fig. 1 a, 
the dermal membrane,^, is perforated by an indefinite number 
of smaller ones (pores), marked/; these communicate (by a 
series of canals, of various forms and dimensions, fig. 1, e, a, c, 
which traverse the deeper layers of the sponge-body) witn the 
osculum, a, by means of the central excurrent cavity, i. A 
flow of water, when the sponge-mass is in a healthy condition, 
is constantly setting in at the pores, drawn by the ciliary 
action progressing in the chambers marked d^ and, having 
traversed the interstitial canals and cavities in the body- 
mass, debouches into the central excurrent cavity J, and 
is finally expelled from the organism at the osculum or ex- 
current aperture, a*. 

These currents, according to the observations of Dr. Bower- 
bank, are exercised in two different modes — ^the one being 
vigorous and of comparatively short duration, when the animal 
is feeding, and the other very gentle and persistent, and being 
evidently subservient to purposes of respiration onlv ; and the 
last-named author, whose extensive experience witn this class 
of animals is so eminently conspicuous in his excellent and 
exhaustive * Monograph of the British Spongiadae,' states that 
in no single species which he has had the opportunity of ex- 
amining m a fresh and vigorous condition has he failed to 
detect these currents. 

The same writer also ably proves that the imbibition of the 
surroimding fluid during the energetic action of the sponge is 

« Separate ciliated chambers cannot be said to be essential to the fully 
derelopBd sponge-organism, the ciliated cells in many forms being equally 
distributed throughout the interstitial canal-system. 
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equivalent to the operation of feeding in the higher classes of 
animals. Bj experiments with finely comminuted indigo 
placed in the water at such times, he observes that the mole- 
cules are rapidly drawn into the pores ; and having undergone 
digestion in the sarcode lining of the interior of the sponge, the 
effete matter is ejected through the osculum. The faecal 
matters discharged bjr the oscula, he adds, exhibit all the 
characteristics of havmg undergone a complete digestion ; 
and whatever may have be;en the condition of the molecules 
of organized matter on entering the sponge, their appearance 
after their ejection is always that of a state of thorough 
exhaustion and collapse. 

The foregoing facts amply demonstrate that a fully organized 
sponge is entirelv dependent on ciliary action for its nourish- 
ment, and that the nutritious matters on which it subsists are 
brought to it through numerous apertures, and through the 
medium of a more or less complex canal-system. 

Referring, now, to fig. 3, as illustrative of our second class, 
the Zoantharia, it will be easy to ascertain the value of the 
analogies of structure already noticed. 

The terminal orifice, a, is here the sole aperture essential to 
the well-being of the animal. It constitutes a true buccal ori- 
fice or mouth, through which all nutrient matters have to pass 
to the common digestive cavity with its prolongations, c, rf, 
through the medium of the alimentary cavity or canal, J, and 
through which again, after imdergoing digestion, all eflfete 
matters are finally ejected. 

This alimentary system is something totally different from 
what has just been shown to obtain in Spongilla ; and com- 
parison of the means by which the food is here brought into 
relationship with the digestive cavilr reveals at once how 
essentially and insuperably the two classes are isolated from 
each other now, however close might have been their bond of 
affinitv in by-gone epochs. In the sponge, ciliary action has 
been demonstrated to be the highest force exerted for securing 
the necessanr sustenance for its body-mass. This force 
exerted, as I shall presently show there is great reason for 
believing, is a purely mechanical and involuntary one ; but 
any one who has watched an Actinia take its food must have 
recognized that it achieves its end by the exercise of a force 
incomparablv higher than that produced by the action of cilia, 
its prey, often living creatures almost equalling itself in 
dimensions, being seized and forcibly dra£;ged, by aid of its 
tentacles and its prehensile, and frequentfy protrusible, lips 
which bound the aperture of the mouth, into its alimentary 
canal, firom which it is passed on to the common digestive cavity. 
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The shallowness of Leackart's hypothesis^ in a measure 
supported by Hackel, of a polyp-colony with imperfectly 
separated individualsy devoid of tentacles, stomachal sac (ah- 
mentary canal), and internal septa, being the image of a 
spon^ with its large "water-canals" (oscula) opening in- 
wardljr, here becomes most evident. Such an organism coiJd 
not exist ; for a polyp or polyp-colony bereft of its tentacles, 
and as a matter of course oT its prehensile lips, though it might 
be hacked into somewhat the outward resemblance of a 
sponge, would be entirely deprived of its means of subsistence, 
and would, sooner or later, inevitably perish. 

The few facts already adduced suffice to show that the two 
organisms are most distinctly and widely separated from each 
omer. There are numerous other points, however, which can 
be best indicated in following up Hackel's line of reasoning, 
that demonstrate still farther that the sponges cannot be con- 
sistently incorporated with the Coelenterata. In the fib^t 
place, Hfickel endeavours to show that the peculiar canal- 
system of the sponges is not a perfectly specific nutritive ap- 
paratus, such as occurs in no otner class of animals, notwith- 
standing that he at the same time admits that all recent 
zoologists who have gained most credit for their systematic 
investigations of the class consider it to be so. 

In opposition to this generally received opinion, he starts 
with the proposition that "The sponges are most nearly 
allied to tne corals of all organisms. Certain sponges differ 
from certain corals only by a less degree of histological diflFeren- 
tiation, and especially by the want of urticating organs. The 
most essential peculiarity of the organization of the sponges 
is their nutritive canal-system, which is homologous with and 
analogous to the so-called gastrovascular apparatus of the 
Coelenterata." 

This latter portion of his proposition is certainly somewhat 
startling, after consideration of the facts which have been al- 
ready stated. Before proceeding to bring forward his evi- 
dence in support of his rather astounding proposition, he next 
proceeds, somewhat prematurely, to prepare for them a snug 
place where they may be interpolated among, and as represen- 
tatives of, the true Cfcelenterata. 

Such an end he achieves by entirely upsetting the clear 
limits by which this subkingdom is marked out and subdivided, 
with the mutual consent of the most eminent naturalists of the 
day. There is scarcely any other subkingdom which is more 
clearly defined, under its present limitations, than the Coelen- 
terata, or one that is further subdivided into two more clear and 
distinct sections than that of the Actinozoa and Hydrozoa. 
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Ignoring this system^ substantiated as it is bj well-marked 
stmctoral characteristics, he proposes to substitate in its place 
one primarilj dependent on mere external resemblances, thna 
leadmg ns back to the same stage we had arrived at exactly 
one century ago. 

H^kel's proposed system of redistributing the Coelenterata 
is, in the first place, to separate it into two sections, which he 
distinguishes as bush-animals (Thanmoda) and sea-jellies 
Medusae). The first of these he further separates into the two 
classes of the sponffes (Spongiae) and corals (Corallia), and the 
second into that of the umbrella-jellies (Hydromedusae) and 
comb-jellies (Ctenophorae). In which of these classes the 
Hydroid Zoophytes (comprising the Hydridae, Coiynidae, and 
Sertularidae) are to be included, there is no indication whatever, 
and it is scarcely to be inferred that he would incorporate them 
with the coral-forming Actinozoa. 

Having viewed Hfickel's elevation of the SpongiadaB to the 
rank of true Ccelenterates, we next search for tne evidence 
promised in support of the very sweeping change he seeks to 
effect. 

In the first place he states that the actual homology which he 
presumes to exist between the sponges and corals has hitherto 
oeen, for the most part, overlooked in consequence of the inves- 
tigations of zoologists being almost entirely confined to the two 
common forms ^ionmlla and Eusponmay which he considers to 
differ considerably firom the origmaf and typical structure of 
the entire class ; and he says that the legion of the Calci- 
spongiae is much better calculated to shed a light upon their 
typical organization and their true affinities. One sponge, 
however, belonging to his chosen legion {Orantia compressa^ 
indigenous to our coasts) has formed the subject of particular 
investigation bv Dr. Bowerbank and other naturahsts ; and 
though the difierent regions are modified in this species to a 
considerable extent, the same type of structure is essentially 
predominant. The central excurrent cavity, fig. 1 ft, of 
Spongillay for instance, is in Orantia developed to a marvel- 
lous extent, and this at the expense of the complex interstitial 
canal-system, which is almost entirely rudimentary. The 
functions of nutrition, however, are earned out upon precisely 
the same principle, the pabulum being received into the body- 
mass at tne pores, and, after undergoing digestion^ being ex- 
creted at the oscula, as in other Spongiadae ; and, m fact, this 
species is the form in which the ciliary action and the cha- 
racteristic incurrent and excurrent flow of the water before 
described has been viewed with greater facility than in almost 
any other. 
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The canal-878tem, with the circulatory and nutritive func- 
tions dependent upon it, has. then, been oemonstrated to obtain 
in both the calcareous and siliceous sponges, as represented 
by Orcmtia and Spongilla, Nor is evidence wanting to show 
that the same arrangement holds good with the third order, or 
Keratosa. 

Dr. Grant, in his interesting description of the excurrent 
action of the sponges in general, remarks upon Spongiapanicea 
as exhibiting the strongest current he ever witnessed ; and, to 
use his own words, he says, " Two entire round portions of 
this sponge were placed together in a glass of sea-water, with 
their orifices (oscula) opposite to each other, at the distance of 
two inches ; they appeared to the naked eye like two living 
batteries, and soon covered each other with feculent matter. 

The whole weight of Hackel's argument in favour of the 
sponges being incorporated with the corals rests upon his in- 
sisting on designating the excretoiy orifice of the sponge its 
mouth or incurrent orifice, and in regarding the interstitial 
canal-system as homologous with me coelenteric-vascular 
system of the corals. Reflection alone, in connexion with the 
foregoing facts, is suflScient to show his first assumption to be 
both inconsistent and untenable ; and it is likewise a matter of 
no great difficulty to demonstrate that his latter assimiption of 
homology of structure is entirely hypothetical. 

Now this coelenteric-vascular or gastrovascular system of 
the Actinaria, what is it ? As may be shown, something far 
simpler than the lengthy terminology made use of by Hackel 
would seem to imply. 

A transverse section of any Actinozoon presents us with 
the appearance shown at fig. 4 — a double tuoe, the inner one 
of which, i, is the alimentary canal, and is brought into rela- 
tionship by means of radiating connexions, the mesenteries, 6, 
with the outer one, or body-wall of the animal, g. This sec- 
tion is supposed to be taken about halfway down in the region 
marked h m fig. 3. The six spaces marked dy in fig. 4, are 
the intermesenteric chambers ; and though separated from each 
other by the mesenteries at this point of section, they com- 
municate with each other freely lower down by means of the 
common digestive cavity, fig. 3, c, of which, in fact, they 
are simply prolongations. The region of the mesenteries, 
surrounding as it does the alimentary cavity or canal, is 
generally known as the perivisceral cavity; into this all 
me nutrient matters are passed, and undergo digestion, after 
having traversed the alimentary canal of the animal ; and this 
is what constitutes the coelenteric-vascular or gastrovascular 
system of HMckel. Such is the essential and symmetrical 
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type of structure which obtains throughout the Actinozoa ; we 
now turn to the sponge tribe to ascertain what its represen- 
tative shares in common with it. 

Fig. 2 is supposed to represent a transverse section of a 
highly developed sponge with a single excurrent aperture, 
as at fig. 1, taken tnrough a similar region as the section at 

A glance is sufficient to show us at once that we have here 
something entirely irreconcilable with what obtains in the 
corresponding section of an Actinozoon, and very few words 
will suffice to indicate how sharply defined and " thorough- 
going " are the points of distinction. 

The most striking of all the phenomena presented are, per- 
haps, the perforations in the lK)dy-wall, ^yj^ (assuming for 
the nonce that this sponge-body is a distinct individual) ; mese 
apertures are as essential to the existence of the spon^ as the 
smgle terminal buccal orifice is to ihe Actinia y and are, in fact, as 
has been already shown, the channels through which it derives 
all matters of nutrition. Next we have the interstitial system 
of canals pervading the whole body-mass, intercommunicating 
with each other in every direction, and finally debouching in 
the common excurrent cavity ft. Can we be said to have here 
any thing homologous or even analogous to the double tube 
and symmetrical mesenteric system of the Actinozoon ? Hackel 
endeavours to surmount the difficulty of this peculiar and es- 
sential incurrent porous system of the sponge by supposing 
the cuticular pores in connexion with the somatic cavity oc- 
casionally met with in some Actinice to be its homologue ; but 
these cuticular pores of the sea-anemone are exceptional, and 
by no means an essential portion of the animal's structure, 
and much less are thev subservient to its functions of nutrition. 
He presumes, again, that these cuticular pores may be constant, 
though hitherto unobserved, in all the Actinozoa, and that 
currents of water, serving respiratory purposes, are constantly 
passing through them into the general stomachal cavity ; and 
taking this for granted, he, in the next paragraph, asserts, 
as a matter of positive fact, ^^ that an essential morphological 
difference does not exist between the nutrient vascular system 
of the sponges and corals ;" that both (solitary individuals) 
possess a central cavity or stomach, which opens outwards by 
a single. large orifice (the osculum or mouth), from which 
cavity canals issue in all directions, which traverse the body- 
wiJL and finally open on the surface by the cutaneous pores. 

Tnis assertion is built up on a framework of mere hypo- 
thesis ; and its entire fallacy is proved by the fact that the 
largest section of the coral-formmg Actinozoa, the whole of 
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the Madreporaria impeiforata. includes genera, such as Caryo- 
phyUiaj FloAMwn^ Lophohetiay EuphyUia^ Phyllanffia. and 
numbers of others, in which the whole body-wall is strengtnened 
by a compact and imperforate theca, which, again, is frequently 
rendered still more aense by the superposition of an equally 
compact and imperforate epitheca. A current of water passing 
throi^^h the body-wall into the somatic cavity of these animals 
would thus be a matter of perfect impossibility ^ and even if 
such did constantly exist, the perforations for its admission 
would be something essentially different from the apertures 
occupying the same position in the sponge : in the latter they 
hay% been proved to oe the channels through which the body- 
mass derives all matters of nutrition, while in the Actinozoa 
they could, at the outside, be subservient only to the func- 
tion of respiration ; the aperture subservient to nutrition, as 
already shown, being the terminal buccal orifice or mouth. 
The very few isolated examples of the Actinozoa, however, 
in which these cutaneous pores have been found to exist, de- 
monstrate beyond doubt that they cannot be subservient to so 
important and essential a function as that of respiration. 

The next argument brought forward by Hackel appears, at 
first sight, to be more formidable, though on closer inspection 
its seeming importance vanishes. In the first place he testi- 
fies to having examined sponges whose oscula have permitted 
the inflow as well as the oumow of water. This condition 
of affairs, however, appears to have been quite an abnormal 
one ; he cites no single instance in which the inflow of water 
at the osculum prov^ constant ; and, as I shall hereafter show, 
this temporary and abnormal condition observed by him can 
readily be accounted for. The second and, seemmgly, the 
more important part of his argument is his statement that 
certain sponges exist which possess no cutaneous pores at all. 
(The advantage his theory derives from this fact, after his 
assumption that all Actinozoa do possess them, is not clearly 
perceptible.) On inquiry into what sponges tnese are, how- 
ever, we find that tney consist of only two microscopically 
small forms, for one of which he proposes the name of 
Prosycum. Now the very fact of their microscopic minute- 
ness entirely neutralizes tne force of his argument, the small 
number of amoeboid particles which must constitute so minute 
a sponge-mass being necessarily brought into relationship with 
the surrounding element without the requirement of a complex 
canal-system ; and for the same reason, again, they find suffi- 
cient nutriment in the water around them (as with the ordi- 
nary fixed Ehizopoda, to which these low sponge-forms seem 
most closely to approximate) without being dependent on the 
action of cUiary currents. 
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HMckel'a ^^ ontogenetic " areoments in fayonr of the close 
relationship of the sponges to we corals next attract our atten- 
tion ; but whatever " pnylogenetic " significance may be at- 
tached to them, it is quite sufficient to reply that evidence of 
affinity may be substantiated on equally strong grounds be- 
tween the respective classes of the Scolecida, the Annelida, 
and the Echinodermata, these all ori^ating, in common with 
the sponges and corals, {from free-swimming ciliated larvae in 
possession of a simple digestive cavity, opening outwards by 
a single terminal orifice. 

We are now in a position to demonstrate not only that tiie 
representatives of the Porifera, or isponge-class, are quit^ dis- 
tinct from the Actinaria or Coelenterate coral-forming animals, 
but that they belong to a section peculiar in itself, and far less 
highly organized. 

Commencing with the alimentary apparatus. It has been 
shown that the buccal orifice in the Coelenterata is single and 
terminal. In the SpongiadsB, on the contrary, its homologue 
consists of a multitudinous and indefinite number of apertures 
which perforate the body-wall of the organism. 

In tne Coelenterata this single buccal orifice is also the 
channel through which all excretory matters are voided. In 
the Spongiadae there are distinct apertures, the flues or oscula, 
set apart for the purpose of carrying off" the effete matters. 

An Actinaria are provided with tentacles, or. where these 
are rudimentary, with a prehensile and protrusible buccal ori- 
fice, wherewith they sieze and secure tneir prey. The most 
highly developed sponges are dependent on the action of ciliary 
currents for tne acquisition of the nutrient matters which sup- 
port them. 

This last diagnosis may, I think, be regarded as one of the 
highest importance, — the one force (in the case of the Actinaria) 
being exerted by the free will of the animal, and the other 
one, we have every reason to believe, being purely involun- 
tary and vegetative. Dr. Bowerbank himseu directs atten- 
tion to the fact that the ciliary action which progresses within 
the interstitial cavities of the spon^ is precisely similar in 
its nature to what obtains in the ciliatea epithelium of the 
higher vertebrata ; this we know to be involuntary : have we 
any reason for supposing that it assumes a more complex 
nature in the low-orffanized animals now under consideration ? 
One objection that will probably be urged, as inconsistent with 
the theory of the sponges acquiring their nutriment through 
the agency of involuntary action, is the fact that at different 
perioos the inflow of water through the pores varies much in 
the strength of its action. This objection, however, is easily 
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ovamled when we come to consider that the animal mass 
possesses such an amomit of irritability and contractili^ in 
its dermal membrane that it is enabled to reduce the size of the 
orifices of its incurrent pores to a mere minimum, or, indeed, 
to close them altogether. This second condition of affairs 
(that of the partial closing of the pores) is actually certified 
by Dr. Bowerbank to exist during tne less vigorous action of 
the ciUary currents in Spongilla^ Grantia^ and other genera. 
Now, supposing that this contraction is carried to the utmost, 
and the mcurrent orifices are entirely closed, premising that the 
ciliary action, which seems to be a fair presumption, is in a 
constant state of progress, what result snould we arrive at ? 
The terminal osculum would alone remain open, and a sluggish 
current would probably set in at it, as Hackel and his pupil 
Miklucho testify to having occasionally witnessed ; and in sup- 

S»rt of this proposed interpretation, it is a significant fact that 
ackel, in recording the phenomenon of a current setting in 
at the osculum, makes no mention whatever of one setting out 
at the pores, which, had they been open, must inevitably have 
taken place*. 

Equal in importance to the wide difference which most evi- 
dently exists between the alimentary and nutritive systems of 
the two classes in question, is that of the histological structure 
of the body-mass itself. 

Hackel contends that the tissues of the sponge are as clearly 
separable into an ectoderm and an endoderm as are those of the 

* A curious demonstration of the inyoluntaiy nature of ciliary action 
was brought before my notice two summers ago. Having for some 
time kept that interesting and abnormal Polyzoon, CristateUa mucedoy alive 
in a glass receptacle, it at length, from exliaustion of the supply of food 
or otner causes, died, decayed, and underwent disintegration. One day 
my attention was drawn to the vessel which had contained it by a number 
of partides of organized matter of various sizes careering about in the 
water in a most grotesque and extraordinary manner — some propelling 
themselves straight ahead and simply rotating on their axes, others de- 
scribing circles, parabolic and spiral curves, and a host of other figures, 
which even a Senior Wranrfer would be puzzled to describe. For- 
Retting at the moment what had formerly been placed in the vessel, it 
first suggested itself that these were some peculiar Infusoria or larval 
oonditionB of other higher organisms ; on specimens beinff examined with 
the aid of the microscope, however, the faict was revealed that they were 
nothing more nor less than fragments of the decomposed tentacles of the 
once translucent CristateUa, propelled through their mazy courses by the 
still active vibration of the cifia which clothed them. Now the thorough 
disintegration of these tentacles must have taken place many days, if not 
weeks, after the death of the animal ; and the motion, moreover, con- 
tinuing vigorously for a number of days after my first observation of the 
phenomenon, we nave here proof direct of the involuntary nature of ciliary 
action, if, indeed, we are not justified in descrilnng it as simply a phase of 
the molecular. 
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Actinaria : such a differentiation, however^ is^ to saj the least of 
it, carried out to a considerably less degree. There are certain 
sponees which are invested with a pellicular and somewhat 
tou^h dermal membrane; but in the majority of instances and 
in me most hiehly organized representatives of the class, such 
an amount of differentiation is by no means recognizable. The 
new and very beautiftd siliceous sponge Holtenia CarperUeriy 
recentiy dredged by Prof. Wyville Thomson and Dr. Car- 
penter in the Shetland seas, is a good example of this type of 
organization. A fine specimen of this highly interesting torm. 
immersed in spirit, has recently been consigned to the National 
Collection ; but the appearance of the body-substance to the 
unassisted eye is that of a simple homogeneous mass of sarcode, 
showing a tendency to fracture in every direction, aggregatea 
upon the dense network of spicula which support it*, some- 
thing entirely different from the appearance of an Actinarian 
viewed under similar conditions. Tnis form, moreover, possess- 
ing a single very large flue or osculum, would be regarded 
by Hackel as correlative with a solitary Actinia ; and the 
large size of this species (the body of the sponge proper mea- 
surmg some four mches in both length and diameter, and 
having a general excurrent aperture of the width of an inch 
and a hal^ would be admirably adapted for comparison with 
some huge A. crassicomis ; the differences existmg between 
two such similar structures, however, as in the examples of 
SponaiUa and an ordinary Actinia^ have been already so 
clearly indicated as to render farther comparison unneces- 
sary, except, perhaps, that, in the living condition, the firm 
elastic ectoderm of craasicomis would offer a most striking 
and distinctive feature by the side of the low-organized and 
glaiiy sarcodic investiture of Holtenia. 

While on the subject of the dermal investiture of the 
sponges, it will not be out of place to remark that in those 
instances where the dermal membrane attains a comparatively 
high degree of development, it has been observed, most gene- 
rally, to possess a peculiarity essentially its own, and one not 
met with in any Cfoelenterate organism. This is its property 
of being able to separate its individual component particles at 
any pomt whatever, and so form the pores,/, figs. 1 & 2, for 

* It has been suggested to me that the spicular skeletal system of the 
SpongiadiB seems to indicate their close relationship to the Actinosoa. 
Suiceous spicula most closely resembling those of the Spongiadse, however, 
are of common occurrence in that section of the true Protozoa known 
as the Badioktrioj the great spicule-secreting division of the Actinosoa 
(the Alcyonaria), on the other hand, never being foond to possess any 
thing like an approach to such forms/^ 
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the admission of the water into the subjacent intennarginal 
cavities, e ; on these becoming closed up, on account of irrita- 
tion or other causes, apertures reappear, not where the origi- 
nal ones obtained, but at a totally different portion of tne 
membrane. This property is essentially Protozoic. Accord- 
ing to Hackel, the only difference in histological structure 
existing between the Coelenterata and the Spongiadse is that 
the representatiyes of the former possess nematophores or 
urticating cells, while those of the latter are entirely devoid 
of them. It must be admitted that this distinction is of 
itself a very important one, since it demonstrates that the 
former possess a much more complex degree of organization. 
But this is surely not all: Hacxel seems to have entirely 
ignored the fact that the tissues of the Coelenterata undergo 
a still further degree of modification, and assume the form of 
true unstriated muscular tissue ; and in some of the higher 
forms (the Ctenophora) even a nervous system has been 
discovered. 

In the sponges, on the other hand, primitive fibrous or 
connective tissue is the very highest degree of differentiation 
which obtains. 

Lastly, it may be considered an open question whether a 
sponge-body can lay claim to the rank of distinct and separate 
individuality, or wnether, as in accordance with the views of 
the majority of modem wiiters, it must not be regarded as an 
aggregation of amoebiform animals building up among them- 
selves a common skeletal support. 

This latter interpretation forces itself strongly upon one's 
mind when we come to consider the nature of the sarcodic 
substance lining all the interstitial cavities of the sponge, and 
spreading itself out upon and investing its homy, siliceous, 
or calcareous skeleton, which sarcode is capable of resolving 
itself into masses of unequal size and variaole form, of sepa- 
rating itself from the parent mass and becoming developed 
into a perfect sponge, or of uniting with it again, or with any 
other individual of the same species. 

In the same way with the minute sponge-particles lining 
the passages, each of which is capable of appropriating to it- 
self the molecules of food brought within its readi ; so that, to 
borrow a metaphor from Professor Huxley, when treating on 
Spongillay " We must not compare the system of apertures 
and canals to so many mouths and intestines, but the sponge 
represents a kind of subaqueous city, where the people are 
arranged about the streets and roads in such a manner that 
each can appropriate his food from the water as it passes 
along." 

Ann. iSc Mag. K Hist. Ser.4. VoIy. 15 
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Viewed in this light, the affinity of the Spongiadae to the 
Protozoa rather than to the Coelenterata makes itself eminently 
conspicaous. Compared with the latter subkingdom, it is 
evident that the sponges possess a very punch lower degree of 
organization and an essentially different type of structure, 
while at the same time their occasionally differentiated and 
consolidated dermal membrane, their development, in some 
instances, of primitive fibrous tissue, and their complex inter- 
stitial canal-system entitle them, in a natural and morpho- 
logical system of classification, to be ranked as the highest 
representatives of the Protozoa. 



XXII. — Descriptions, of some new Species of Birds from 
Southern Asia. 6y Arthur, Viscount Walden, P.Z.S. &c. 

Sitta negJecUij n. sp. 

Above pale slate-colour. Stripe from nostrils, through the 
eyes to nape, black. Lores, supercilium, cheeks, chin, and 
base of primaries white. Throat tawny white. Breast pale 
rufous, deepening into dark rusty on remainder of lower 
surface. Under tail-coverts white, with narrow rusty edgings. 
Middle rectrices uniform slate-colour. Wing 3 inches ; bill 
-I- inch. 

Three examples of this Nuthatch were obtained from the 
Karen Hills of the Toungoo district, Burma. It differs from 
its nearest ally, S. himalayensisy J. & S., by its much stouter and 
longer bill, by the deep ferruginous tint of the under surface, 
and by the absence of a white spot on the basal half of the 
middle rectrices. 

Passer assimilisj n. sp. 

Resembles P. cinnamomeusy Gould, but differs by being 
smaller, by having a slenderer and smaller bill, and by having 
the cheeks and sides of the neck pure white, and the breast. 
Banks, and ventral region ashy grey. Wing 2f inches ; tail 
1|^, or nearly half an inch shorter than in P. cinnamomeus. 

From Toungoo. 

Ohxuoomyias sordida^ n. sp. 

General colour ashy grey, washed with a faint tinge of blue 
or greenish blue. Forehead, supercilium, chin, and lesser 
shoulder-coverts deep pure blue. Under shoulder-coverts, 
axillaries, vent, and imder tail-coverts white. Tail brown, 
with a dingy gloss of dark green. Bill, legs, and claws black. 
Lores black. Wing nearly 3 inches ; tail 2-|; tarsus ^ ; fourth 
and fifth quills equal ; third nearly as long ; second still shorter 



Digitized by 



Google 



from SatUhern Asia. 219 

than third ; first half the length of second. Bill lengthened 
and much hooked. 

Four examples of this very distinct species were sent to me 
fix)m Ceylon. I am not certain that it should not be classed 
as a Cyomisj near to C. unicoloTy Blyth. At first sight it re- 
sembles an immature O. melancpSy Vigors. 

Prinia alboffulartSy n. sp. 

Upper surface, cheeks, and sides of neck ashy brown, faintly 
tinned with olive. Quills and upper surface of tail brown. 
Quills edged extemtdly with rufous. Chin, throat, ventral 
region, and under tail-coverts pure white. Breast and flanks 
a^y grey, the grey breast contrasting strongly with the white 
throat. Tail consisting of ten feathers, each of which, except 
the middle pair^ is tipped with white, which forms an edging 
to a black termmal spot ; remaining under surface of tail pale 
grey. Under shoumer-coverts, thigh-coverts, and inner webs 
of all the quills rufous. Bill black. Legs pale flesh-colour. 
Fourth, fifth, and sixth quills equal and longest ; third and 
seventh equal and a little shorter ; second a quarter of an inch 
shorter than third ; first half the length of third. Tail 2 inches, 
wing l-i-, tarsus -|4-. 

From Coorg* 

The broad ash-coloured pectoral band is a striking character 
in this species. 

Megalaima inomatay n. sp. 

The large green Barbet of South-western India has hitherto 
been contounded with that of Central India. M. canicepa 
(Franklin). That of South-western India, to which I give me 
above title, is to be distinguished from all the other known 
green Baroets bv having the chin, throat, breast, and upper 
portion of the abdominal re^on uniform pale brown. Each 
feather has the shaft, verv faintly, paler. The plumage above 
closely resembles that of if. cantceps] but the terminal spots 
on the wing-coverts and tertiaries are almost altogether want- 
ing. The dimensions of both species are nearly alike, but 
the bill of M. canicepa f ex Maunbhoom) is shorter and not so 
stout. The absence of the broad pale median streaks on the 
pectoral plumage readily distinguisnes this species. 

Descrioed from two Malab^ examples, two from Coorg, 
and three from Candeish. 

Buchanga leucogenisy n. sp. 

General colour pale, delicate slate-grey, or French grey. 
Chin, narial plumes, and terminal portion of the primaries 
black. An oval patch on each side of the head, surrounding 

15* 
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the eyes and extending from the base of the bill to bejond 
the cheeks, pure white. Bill and feet black. Wing 5^^ inches ; 
tail 54-. Immature birds have the grey tint more or less sordid, 
and the white facial patch indistinct 

This well-characterized species of Drongo has hitherto been 
mistaken for the Dicrurus leucophamsj Vieill.; but^ as Vieillot's 
title was founded on Levaillant's 170th plate (Ois. d'Afr.), it 
must be referred to D. cineraceuSy Horsf., over which designa- 
tion it takes precedence. The white-faced Drongo inhabits 
Malacca, Cambodja, China, and Japan, being probably only 
a migrant to the two latter countries. The above description 
is taken from a Nagasaki example. 

Buchanga mouhotiy n. sp. 

Belongs to the "Ashy Drongos" (P. Z. S. 1866, p. 546), and 
was obtamed by M. Mouhot in Cambodia. Above ashy grey 
or plumbeous, rather darker than in B. leucophcea. ex Java. 
Under surface lighter ashy, but darker than in the Javan spe- 
cies. Upper surface of middle rectrices grey, as in the Javan 
bird. Wmg b\ inches ; outer tail-feathers 5^, middle tail- 
feathers 6\ ; difference between outer and middle pairs \\ ; bill 
from nostril full \ of an inch. 

A species intermediate in dimensions and colouring between 
B. leucophcea and JB, pyrrhopsj Hodgs. 

Buchanga wallacei, n. sp. 

Above dark ashy green, with a silky gloss. Underneath 
a shade lighter, but without any gloss, except on the breast. 
Upper surface of rectrices glossy ^eenish brown ; no traces of 
ash-colour. Bifurcation of the tad moderate. Wing 5 inches 
to 5 J ; outer tail-feathers 5 inches, middle pair 4 inches. 

Described from specimens obtained in Lombock by Mr. 
Wallace. 



XXIII. — List of the Bones of Seals and Whales in the Colo- 
nial Museuniy Wellington^ New Zealand, By Dr. James 
Hector, F.R.S- With Notes by Dr. J. E. Gray, F.R.S. 
Seals. 

1. Stenorhynchus leptonyxy Gray, Cat. Seals and Whales, 
p. 16. One skull. (Two stuffed specimens in the Dunedin 
Museum, one in Christchurch.) 
This seal is not uncommon, several individuals being 
stranded on the east coast every winter. 

Dunedin specimen described in Trans. New-Zealand Inst, 
vol. ii., by J. S. Webb. 
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2. Arctocephcdus leonina {Otaria leoninUj Gray, ibid. p. 59). 

Stuffea skin. 
' Common fiir-seal of the west coast. 

[It is very desirable that a skull of the fiir-seal of New 
Zealand should be observed. It can hardly be Otaria leonina^ 
which has only been found on the coast of South America, 
is a hair-seal, and has very little or no under-fur. — J. E. G.] 

Cetacea. 
1. Bakena marginatay Gray, ibid. p. 90. 
Skull and baleen. 

From the description given at page 90 of the British- 
Museum ^ Catalogue of Seals and Whales,' there is no doubt 
that the baleen corresponds with the above species. The 
specimen was obtained at Kawau Island by Sir George Grey, 
and appears to be unique, as the species has hitherto only 
been known from the baleen. 

The dimensions are as follows : — 

Weight of cranium 58 lbs. 

„ lower jaw 13 „ 

ft. in. 

Length 4 9 

Front nasal section 2 10 

To centre of orbit 3 10 

Width at orbit 2 5 

„ mastoid process 2 7 

in. lin. 

Lower jaw, high 3 11 

Depth (greatest) 8 

Baleen 29 inches loDg, Si inches in extreme width. 
Black margin from | to | inch. 

Knox now admits that this is not the Sulphur-bottom, which 
he says is the Trigger of the New-Zealand whalers. He 
fancies ihaiB. margtnata may be the true Finner of the south. 
I will try to find some more of the bones. I enclose a copy 
of Knox's description of the Trigger-whale, from a paper in 
course of publication. 

[This whale, from the form and structure of the whalebone, 
cannot be a Finner, but is certainly, as I arranged it, a true 
Bight Whale, very nearly allied to the Right Whale of Green- 
land, and of a very small size. The bones of this whale would 
be a most valuable addition to the British Museum or any 
zoological museum. They appear not to be imcommon in 
the Kawau Islands ; and the measurements of the skull are a 
valuable addition to our knowledge of the species. 

This small Right Whale of the Antarctic Sea is the repre- 
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sentatiye of the Bight Whale in the Arctic Sea, and, judging 
from the length of the head, cannot be more than 14 or 15 feet 
long, while Sie Greenland whale is from 50 to 65 feet long. — 
J. E.G.] 

2. Olobiocephalus macrorhynchvLSj Gray, ibid. p. 320. 

Two sknlls, one in longitudinal section ; one lower jaw ; 
six cervical, four lumbar, thirteen caudal vertebrae ; two sca- 
pulae; two hyoids. Both skulls are of the same dimensions : — 

inches. 

Length 26 

Length of nose 15 

Length of tooth-series 8 

Length of lower jaw 15 

(This is of a different individual) 

Width at notch 11 

„ orbit 17 

Width of intermaxillary at blow-hole .... 7*5 

Width at middle of nose 9-5 

Height at occiput 14 

Scapula, transverse diameter 15 

,, longitudinal diameter 12 

Hyoid arch 11 inches wide by 7 inches hi^h. 

Sternum 10 x 7 inches — ^with three sternal ribs, each 7 inches 

The first rib is 10 inches from head to tip, but is bent with 
.an arch of 5 inches. 

The atlas, axis, and three other cervicals are anchylosed. 
The comnound cervicals have a conjoined length of 4 mches. 
Vertical oiameter of foramen magnum 2^ inches. Conjoined 
length of the four lumbars 8 inches ; height, including spinous 
processes, 8'5 inches. Caudal apparatus, of thirteen segmente, 
16 inches ; two of these are anchylosed. Teeth |^. 

3« Berardtus Armixiiy Duvemoy ; Gray, ibid. p. 348. 

Skull and lower jaw, a cervical vertebra, scapula, hyoid, 
paddles, and pelvic bones of one individual. 

Single tootn of another individual, weight 206 grains. 

inches. 

Length of head 23-5 

„ nose 15 

„ dental groove 7 

„ lower jaw 19 

Width at notch 5-5 

„ orbits 9-5 

Width of intermaxillary at blow-holes .... 4-5 
„ noflo 2 

Height at occiput 9*6 



Digitized by 



Google 



in the Colonial Museumy Wellington^ New Zealand. 223 

One small tooth imbedded close to tip of lower jaw on left 
side, •! inch high, weight 38*8 grains, irregular triangular shape. 

1 his is the skull of a young animal. A groove containmg 
a strong li^ment connecting the muscle of the forehead with 
the snout is deeply imbedded in the intermaxillary groove. 
The snout is described as long and flexible. Atlas and axis 
anchylosed. Length of cervical group 3*7 inches. Scapula, 
lon^tudinal diameter 10 inches, transverse diameter 6 inches. 
Paddles^ length 14 inches, width 3^ inches. Hyoid arch 
5*5 X 4 mches high. Pelvic bones 2^ inches. 

The specimen was cast on the beach on the west coast, and 
preparea by Dr. Knox. 

(This animal, which is at present unknown in Europe, and 
therefore very desirable to procure^ does not appear to be un- 
common in iNew Zealand. There is a skull, obtained in 1846, 
in the Museum at Paris. — J. E.G.] 

^^ A fine specimen of Berardius Amtucii has been cast ashore 
on the coast of Canterbuiy, New Zealand. It was made into 
a skeleton, which is now m the museum at Canterbuiy. The 
skeleton is complete, only wanting one of the pelvic bones. 
It was 30 feet long, and a young animal ; not a single epi- 
phvsis is anchylosed. The cervical vertebrsB, which in the 
old animal eviaently form a compact mass, are still partly 
free ; the first three vertebr» (including the atlas) anchylosed. 
and of these the first two completely, and of the 2nd and 3ra 
the neural arches are as yet not completely united into one 
bone. It has ten ribs." — Julius Haast. 

4. Lagenorhynchvs dancvlusj Gray^ ibid. p. 271. 

Complete skeleton. 

Length 5 feet 1 inch. 
Cervicals seven, anchylosed, 1*3 inch. 
Dorsals fourteen, 11*5 inch. 

Lumbar and caudal forty-eiffht, thirty-four of which have 
processes and may be consiaerea lumbars. 

Skull:— inches. 

Length, total 14 

Length of beak 7*6 

Width at notch 3-5 

„ orbit 6 

Intermaxillary at blow-hole 2*7 

Middle of beak 2-6 

Height at occiput 5*7 

Length of flappers 12 

Scapula, longitudinal diameter 6*5 

„ transverse „ 4*5 
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This specimen was harpooned outside Wellington Harbour, 
and appears to be the common dolphin of the coast. 
Two lower jaws of two other individuals of the same. 

Three skulls of Delphinus^ sp. ? 

Fossil Cetacea, 

Fragments are abundant in the Pliocene marine Tertiaries ; 
and several almost complete skeletons are known, but have 
not been removed from the rock. The fragments ^at are in 
the Museum cannot be referred to any class with certainty. 

Extract from a paper by F. J. Knox. 1869. 
RoRQUALUS. (Trigger, Razor-back, Sulphur-bottom.) 

To be distinguished from the Finner, which is probably the 
Balcena marginata. 

The fin in this species of the BalaenidsB is placed in the 
usual position, immediately above the generative organs. It 
is said to average fix)m 30 to 55 feet in length. The baleen 
is short, and the blubber in comparatively^ small quantity. 
This species resembles the great Itorqual in general habits, 
and, although numerous, does not form a tempting object of 
capture for the practical whaler. They are common m the 
neighbourhood oi the New-Zealand group of islands. 

Two young specimens were caught and stranded in Porirua 
harbour, thirteen miles north of Wellington, in 1867, neither 
of which I was able to preserve, only taking the measurements 
as detailed in the annexed tables. The dorsal surface was of 
a jet and glossy black, becoming of a light grey on the abdo- 
men. The characteristic plaits or folds were well developed. 
The longest baleen blade was 2 feet, of a pale yellow or 
cream-colour. The osteology and comparative anatomy of 
this Rorqual were not ascertained. 

A young female specimen ; weight 300 lbs. 
Measurements : — 

ft. in. 

Snout to tip of tail 9 10 

Greatest circumference 6 8 

Snoat to nostrils 1 6*6 

„ centre of eye 1 6 

„ dorsal fin 5 2 

Baleen (pale yellow or croam-colour), 
longest blade 2 

[This is most likely the Physalus antarcticus of my * Cata- 
logue of Seals and Whales,' established upon some yellowish 
baleen imported from New Zealand. — ^J. E. G.] 
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BIBLIOGRAPHICAL NOTICES. 

Index to the Foml Remains of, Aves, Ornithosauriay and Beptilia, 
from the Secondary System of Strata, arranged in the Woodwardian 
Musetmn of Oie University of Cambridge, By H. 0. Seelet, of 
St. John's College, Cambridge. With a Prefatory Notice by the 
Bev. A. SsDQWiGE, LL.D. &c. &c. Pp. 143, Svo. Cambridge and 
London, 1869. 

Thb Woodwardian Mnsenm holds a high place among Geological 
Institutions. It has been enriched by the carefdl gatherings and 
Hberal gifts of the venerable Woodwardian Professor, and by the 
actiye cooperation and liberality of many Uniyersity men and others 
following so good an example. It is well housed and cared for by 
the University and the Professor, as the illnstratiye material of the 
Cambridge school of Geology ; and the well printed volume before us 
not only enhances the useflilness of the museum to students, but, 
as a dassifioatory catalogue of its precious collection of B.cptilian 
remains, careftdly allocated and critically determined, it supplies a 
standing-ground for herpetologists, whether working out their own 
views of the alliances of recent and fossil B«ptiles, or following the 
plan of research indicated by Mr. Seeley's proposed relationships of 
the numerous osseous relics of new or ill-understood genera and 
species. Mr. Seeley separates the Pterodactyles and their fellows 
from the Reptilia as " Omithosauria " (Pterosauria), and regards the 
Birds as an intermediate group. His views on the Pterodactyles are 
published in the ' Annals of Nat. Hist.,' and the specimens which he 
has already illustrated and described are indicated in this catalogue. 
Very many specimens described and figured by Professor Owen in 
the monographs of the Palseontographiccd Society are in this collec- 
tion and are duly noted. 

From the several tables in the List of Contents, pp. xi-xxiii, the 
reader gathers much information ; thus there are : — 1. The <' Table 
of the Distribution of the large Groups of Animals in the Secondary 
Stmta," as far as the mass of material in the Cambridge collection 
shows. 2. " Table of Secondary Strata, showing the larger Groups 
of Animals which they contain," as illustrated by the same collection ; 
and it is rich in these osseous fossils from the Chalk, the Cambridge 
Upper Greensand, Gault, Potton Sands, Wealden Series, Purbeck 
Series, Portland Stone, Kimmeridge Clay, Coral-rag and Ampthill 
Clay, Oxford Clay, Great Oolite, and lias. 3. " An approximate 
list of the Species included in the catalogue, with provisional 
names for new species and reference to the specimens on which 
they are founded, and to the pages of the Index in which they 
are described." These are arranged according to the geological for- 
mations. Thus from the Chalk we find one new species of Ichthyo- 
saurus ; from the Upper Greensand seventeen new species of a new 
Pterosaurian genus (Ptenodactylus), which comprises some of Owen's 
Pterodactyli, whilst another, accompanied by two new species, falls 
into Seeley's new Omithocheirus, Enaliomis is a new bird-genus 
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from the same formation. Three new epeciee fall to Htudej*s 
AeanthophoUs, one of the Dinosaars. Macrosaurus is a new Dinosaur. 
Four new species are added to the Idithyoeaurs. There is a new 
species of Crocodile ; seven new Plesiosaors ; three new Steneoeanrs. 
A new Chelonian genus {Rhinochdys) invdves one of Ow^s Ch^- 
lanes, and has sixteen species besides ; and Traehydermoehclys is 
another new genus from this exceedingly rich deposit of the remainB 
of Mesozoic l^e. 

A new Iguanodon (PhtUipsit) from the Wealden is indicated. A 
new Pterodactyha and four new species of PlewrosUrnon are added 
from Purbeck. The Kimmeridge Clay yields a new terrestrial 
reptile {QtganUaaurus megahnyx), two new Ichthyosaurs, a new 
Dakosaur, two new Plesiosaurs, and a new Chelonian {Enalio- 
(hdys) ; and pages 102-105 are devoted to a critical exunination 
of some vertebrae from the Kimmeridge Clay, that lead Mr. Seeley 
to refer Owen's FUsiosawrus brachyspondylus and PI. brachydcirus 
both to Pliosaurus. Lastly, the new genus Cryptosaurus and some 
new species of Ichthyosaur, Pliosaur, Plesiosaur, and Steneosaur come 
from the Oxford Clay. 

Great care has been taken in the preparation and production of 
this valuable catalogue*. The Prefiitory Note by the reverend Wood- 
wardian Curator and Professor shows Mb hearty earnestness in his 
work, — ^the pleasurable reminiscences of his collecting-days and 
fellow workers in years gone by, — his no less cordial appreciation of 
the researches and labours of the younger men who come and go with 
the tides of university life, — and his warm recognition of Mr. Seeley 's 
lealous and patient study, some of the results of which are so con- 
spicuously £^own in this well-arranged and richly suggestive 
catalogue. 

Professor Sedgwick intimates that other catalogues are in prepress, 
and among them a more detailed catalogue of the Beptilian remains. 
It is by such adjuncts that a museum is made of value to students ; 
and already the Woodwardian Professor has made great progress to 
this end, both with the catalogue before us and the magnificent work 
by himself and M'Coy on the British PalsDozoic Fossils in the Cam- 
bridge Museum, published in 1852. 



Mimoire sur Us AscoboUs. Par M. £. Bottdieb. (Annales des 
Sciences Naturelles, cinqui^me s^rie, tome x. 1868.) 

M. Boudier has published an interesting account of the genus 
Ascobolus in the ' Annales des Sciences Naturelles ' for 1868. It is 
the first time that that genus has been treated monographically, 
with the accompaniment of carefully drawn coloured figures, as wdl 
of the plants as seen by the unassisted eye, and slightly magnified, 
as of their fructification viewed under the higher powers of the 
microscope. M. Boudier traces the history of the genus from the 

* By printer 8 error, probably, proccelous and proccdkm are misspelt at 
pages 45 and 80. 
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time when Persoon described three species down to that when 
MM. Crouan added fourteen to those then known, in a paper in the 
* Annales des Sciences ' for 1857, and more recently five others in 
their ' Florulo du Finisterre •/ and Dr. Nylander carried on the nnm. 
ber to forty-six in his * Observationes circa Fezizas Fennim.' The 
Ascoboli, as is well known, deriye their name from the fact of their 
projecting their asci above the surface of the hymeninm at the time 
when the sporidia approach maturity. M. Bondier retains this 
character as common to several genera into which he divides the 
Aseoboli as hitherto constituted; he then proceeds to trace their 
development from an early period, describing the youngconceptades^ 
their asci, and paraphyses, and, lastly, the sporidia. He attributes 
the projection of their asci above the hymenial surface to the action 
of endosmose, by which they absorb fluid from the surrounding me- 
dium, and from their elasticity axe able to retain the accumulated 
liquid for some time, becoming gradually distended ; the space where 
they originally grew becomes at length too narrow for their increased 
bulk, and they are pushed up on tibe shoulders of the younger asci. 
They then eject their sporidia through a circular or subtriangular 
operculum at their summit. Being relieved of their contents, they 
again contract and partly resume their former position. Describing 
the sporidia of the genus AscoholuSy M. Boudier says that, when 
mature, they acquire an epispore of a waxy (not membranaceous) 
consistence, as is shown by the e£fect of friction between two glasses, 
when the epispore breaks up into a mass of shapeless granules. We 
would call attention here to the structure of the epispore ofAsccholtis 
immersus, P., or A. macrosportiSy Cr., as shown in the ' Annals of 
Natural History,' ser. 3. vol. xv. pL 17. fig. 33 a*, where the epi- 
spore, being carefoUy removed, not crushed and broken up, exhibits 
a resemblance to cellular tissue. M. Boudier considers the veins or 
rugulosities, that are so remarkable a feature in the sporidia of As- 
eoholuSy to be clefts or depressions caused by the shrinking of the 
epispore, but thinks them of little value for specific distinction, 
from their variability in the same species. 

The account given of the sporidia, in their various phases, is 
complete and fcdl of interest. In endeavouring to foUow up the 
mode of their germination, M. Boudier observed only the mycelioid 
threads usual in other Fungi, but was unable to verify &e fact 
asserted by M. Coemans, viz. that the threads give origin to conidia 
of two sorts — one in the form of a Torvla^ the other of a FmusUlium. 
PeniciUium glaucum did, indeed, appear amongst his crops of Aseo- 
boli, but he states it to be of extraneous origin. And where plants 
so mysterious as Fungi in the mode of their reproduction are in 
question, great core and repeated observation are necessary before 
&cts such as those alluded to ought to be admitted. Nor was M. 

* M. Boudier does not appear to have seen the pi^r by Messrs. 
Berkeley and Broome, in the * Annals of Natural History 'for April and 
May 1866, in which some species of Aseobolm are described tnat are 
omitted in his list 
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Boadier more foitanate in his endeayoure to confirm the views ol 
M.yoronin (Abhandlnngen der Senckenbergischen naturforschenden 
Gesellsohaft, 1865, pp. 333, 334) ; bnt he saw the organs named 
" Bool^tes ** by M. Tulasne (Ann. 8ci. Nat. sA-. 5. vol. vi. p. 211-220). 
He considers that the fertilization of the AscoboU is still involved in 
mnch obscurity. 

In arranging lus materials systematically, he regards the AscoboU 
as a division of the Pezizat diaracterized by asd famished with 
roond or subtriangular opercnla projecting above the hymeninm 
when nearly mature, and sporidia clothed with a waxy, coloured 
epiBpore— or hyaline, and then having a membranaceous one, not gra- 
nular within nor filled with oU-globules. He divides the old genus 
Ascobolus into two principal sections, consisting of the true, and the 
furious or pesizoid species, deriving his characters from the organs 
of fructification : — the genuine, with coloured sporidia and projecting 
asci ; the spurious, having hyaline sporidia and asci generally little 
ezserted, and consequently an hymenial surface only slightly papil- 
late. These two sections are distributed into six genera, viz. Ange- 
lifMy AscoboliAS, SaceobolttSj TTueotheius, Ryparohivs, and Ascophanus. 
The first oontaons only Ascobolus eonglonuratus, Schwein. The last 
five are distinguished by the shape and position of the paraphyses 
and asci, and the nature and arrangement of the sporidia. The 
characters essential to the group M. Boudier considers to be an 
hymenium papillate with projecting, coloured, or hyaline asd, which 
open by an apical, round or subtriangular operculum, and sporidia 
rimose, with a coloured epispore, or with a membranaceous one, and 
then hyaline, not granular within, with a single nudeus, and with- 
out oil-globules. The author is thus compelled to exclude certain 
spedes, as Ascobolus pulcherrimus, Cr., Ascobolus Crouani, Cooke, 
and others. A, Crouani, Cooke, is referred to the section Humaria 
of the Pezizo!, on account of the globules present in the sporidia ; 
but a reference to the figure of the fruit in vol. xxiv. of the ' lin- 
nean Transactions,' p. 495, pi. 51, shows that the globules in ques- 
tion become eventually reticulations, or, at least, that they are not 
visible in tfie mature state of the sporidia. Nor is it very evident 
wherein Ascobolus testaceus, WaUr., difiers from Ascophanus cameusj 
Bond. pi. 12. fig. 38. The genus Ascobolus is restricted to those 
spedes with much-exserted asci, conspicuous for their dark tips 
(from the colour of the sporidia) above the rest of the hymenium, 
opening by a round and umbonate operculum, and enclosing eight 
longitudinally rimose, free sporidia, which are either naked or ad- 
herent laterally to a membrane, or each enclosed separately and 
then subaggregate or easily separating, and paraphyses slender and 
longer than the asci. 

^e following species are included : — Ascobolus lignatilis, A. & S., 
A. Crouani, Bond, (the name having l)een given to A, miniaiuSy Cr., 
by Mr. Cooke, it adds to the confusion to have it again applied to 
another species) ; A, denudatus, Fr. ; A, viridis, Currey ; A. furfu- 
raceusy P. ; A. vinosus, Berk. ; A. cuhensis, B. & C. ; A, cerugineus, 
Fr. ; A, glaber, P. (this species has occurred to us on rabbits' dung 
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only-^-a habitat not recorded by M. Boudier ; his plant seems never- 
theless to be identical with onr own. Unfortunately, M. Boudier 
does not give measurements of the sporidia, neglecting Ih*. Ny lander's 
advice in his treatise on the PezizsB of Einmark, and thus depriving 
botanists of one valuable means of identification); A. Leveillei, 
Bond. ; A, porpkyrosporus, Fr. (is this species really distinct fipom 
A, tmmerstiSy P. ? The description by Fries accords in many re- 
spects with that of A, macrosporus, Cr., or A. immersna. P.). 

The genus Saccobolus has an hymenium dotted with black gra- 
nules — the tips of the asci, which are less exserted than in Ascobolus. 
The paraphyses are equal in length to the asci. AjBci short, sub- 
quadrate above and subcuneate below; operculum subtriangular, 
without an umbo. Sporidia eight, having a smooth or slightly and 
transversely rimose epispore, enclosed in a common membrane. 
The following species are included : — Saccoboltts Kervemi, Bond. ; 
8. violascens. Bond.; 8, neglectus, Bond, (this species is very near if 
not identical with Ascobolus depauperatus, B. & Br., Ann. Nat. Host, 
ser. 3. voL xv. p. 448, 1. 14, fig. 6) ; 8. globulifer, Bond. 

The following AseoboU of various authors are not incorporated in 
M.Boudier's genera, from want of clearness in their characters : — 
A. sp7uericu8f Preuss. ; A. DaldinianuSy De Not. ; A. rufo^aUidus, 
Karst. ; A, lapponicuSf Earst. The Aseoboli spurii of M. Boudier 
follow. Thecotheitis, having an erumpent hymenium, rough with 
crystalline prominences (the tips of the much-exserted asci), filled 
with hyaline sporidia ; TTiecotheius PeUetieri, Bond., the only species. 
Ryparobiua has a very minute receptacle, few paraphyses, and large 
many-spored asci, opening by a large convex operculum not much 
exserted: Ryparobius brtmneus, Bond., R. Cooleei, Bond., R.fe- 
linuSy Bond., R. duhius. Bond., and R. myriosporuSy Bond., consti- 
tute the species of this genus. The genus AscopTiantts follows, with 
an hymeniimi papillate with crystals from the slightly exserted asci, 
equalHng the paraphyses in length, and enclosing eight, or in one 
species sixteen, ovate-oblong, hyaline sporidia. The species are : — 
AjBcophanus xninutissimus, Bond. ; A. Coemansiiy Bond., which seems 
not to differ from Ascobolus mi4ro8poru8, B. & Br. ?. c. p. 449, except 
in the colour of the mature sporidia; (we may observe that Ascobolus 
pilosus, Bond., or A, cUiatus of some writers, has sporidia of a dark 
violet-colour when mature, which M. Boudier does not appear to 
have noticed, as it would exclude it from his genus Asoophanus ;) 
A. granidiformiSf Bond.; A. argnfUeus, Bond.; A. vicinus, Bond.; 
A. ochrcKCus, Bond. ; A. sexdecemsporus, Bond. ; A. awrora^ Bond. ; 
A. cinereus. Bond. ; A, cameusy Bond., which comes very near to 
Ascobolus testaceus, Wall. ; A, sacckarinus, Bond. ; A. diffbrmis. 
Bond., synonymous with Ascobolus testaceus, Karst., and possibly 
identical, M. Boudier thinks, with Ascobolus saccharinusy Currey ; 
A. papiUatuSy Bond. ; A, cUiatus, Bond. ; and A. pUosus, Bond. 
Among spurious and doubtful Ascoboli is placed A. miniatusy 
Preuss. And excluded species follow, viz. : — A, pulcherrimuSy Cr., 
doubtfrdly referred to Peziza suhhirsuta or P, stercorea ; A. insignis, 
Cr., referred to the same group of Pezizse; A, Persoonii, Cr., re- 
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f erred to Pezka,^ section Humaria ; A. Creckqueratdtii, Or., also 
placed in Humaria ; A. Oouant, Cooke, placed in the same sectioii 
on account of its granular sporidia, but which, as indicated aboTe, is 
only the immature condition, and, from its reticulated sporidia, should 
probably be placed in a new genus ; A. Ouemtsadf C^., not placed, 
but excluded from Aacoboli on account of its non-prominent asciy&c ; 
A, BrassiccB, Cr., repudiated, owing to its granular sporidia, although 
they are violet-coloured ; A, microsecpiats, Cr., not placed ; A. ooeei- 
neus, Cr., referred, in part, to Peeixa convextda, P. ; A. LeveUleij Cr., 
a doubtM Ryparchius. Ptziza cumcularioj Bond., will hereafter, 
as the author thinks, constitute a new genus. Aseohdus trifoUi, 
Bivona, is united with PhacidiAtm. A, atrtmrenSy Neea, is Peziza 
atravirens, P. A. Burcardia, Martins, is Bulgaria globosa. A, coro- 
natus, Schum., is Phacidium eoronaiwn, Fr. A, inquinasUy Nees, is 
Bulgaria inquifutnSf Fr. A. rTiizaphorus, Spr., is Bhizina lavigatay 
Fr. A. sarcaides, Nees, is Bulgaria sareoides, Fr. A. tesiaceus, 
Wallr., is Peziza testaeea, Mougt. A. viiis, Wallr., ia Peziza albo- 
violaseens, A. & 8., and also CgpheUa Currtyi^ B. & Br. 

Of the genus Ascohoha, as limited by M. Boudier, we have two 
new species, A, Orouani, Bond., and A, LeveiSei, Bond. ; of Saeeo- 
hoha three— ^. violaeeus, Bond., S. neglectuSy Bond., and S. globuU- 
fer. Bond. ; of Eyparobius three — B. brumneus^ Bond., -B. felinus^ 
Bond., and B. dtiius, Bond. ; of Aseophanus two—A. mtntc^isstmus. 
Bond., and A. vicinus, Bond. : in all, ten new species, which, added 
to those included by various authors in the old genus Aseoboha^ 
bring up the number of species to forty-three, besides nine belonging 
to other genera, of some of which the true position has not yet been 
determined. 

M. Boudier's figures are very feithfiil, so £ur as we are acquainted 
with the species described, and are carefully and artistically exe- 
cuted ; and the whole paper is essential to all who wish to become 
acquainted with these plants. It is to be regretted that the author 
has not availed himself of the characters offered by the micrometer ; 
we would notwithstanding recommend all tiiose who take up myco- 
logy to procure the treatise without delay. 



MISCELLANEOUS. 

On the Oenus Asterostoma, belonging to the Family EchinocorydesD. 
By M. G. CoTTBAU. 

Among the very interesting fossils from the island of Cuba sent 
to Paris for the Exhibition of 1867, by MM. Fernandez de Castro and 
Jimeno Francisco of Matanzas, there were two species of Echinida 
belonging to the genus Asterostoma, Agassiz. These Echinida, which 
are very remarkable for their form and the totality of their characters, 
thanks to the kindness of M. Jimeno, to whom they belonged, now 
form part of my collection ; and I have been able, by examining 
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them at leisure, to complete the diagnosis of the genus and determine 
the place which this curious type should occupy in the series. 

Before the Exhibition of 1867, only a single specimen of Astero- 
stoma, from Lamarck's collection, was known. In 1847 MM. Agassiz 
and Desor, in the ' Catalogue raisonne des Echinides,' had made of 
tliis unique specimen the type of the genus Asterostoma, and given 
the species the name of e^vcentriGum. Although noticing that this 
genus approaches Echinocorys (ArumchyteSy Lamk.) and that the 
anterior ambulacral area is formed of smaller pores than the paired 
ambulacral areas, MM. Agassiz and Desor place the genus Astero- 
stoma at the end of the family CassidulidaB, not far from Conodypeus. 
In 1865 D'Orbigny described the genus Asterostoma and the only 
species which it then contained. Because the anterior ambulacral 
area difiered from the others, not only in its form but also in the 
structure of its pores, the author of the * Pal^ntologie Fran^ai^,' 
justly considering this organic character very important, thought that 
the genus must be placed among the SpatangidsB, in which, as is 
well known, the anterior ambulaoral area is never like the others. 

Some years later, M. Desor, in the ' Synopsis des Echinides fossiles/ 
had again to turn his attention to Asterostoma, That eminent natura- 
list discusses and combats the opinion of D'Orbigny : the position of 
the peristome, which is almost central in Asterostoma, the strongly 
marked furrows which surround it, and of which no trace exists in the 
true SpatangidsB, and the structure of the apical apparatus, which, 
from tiie impression left at the apex of the ambulacral areas, appeared 
to affect an elongated form, led M. Desor to remove the genus As^ 
terostoma from the Spatangidee ; and it appeared to him much more 
natural to unite it with the GaleritidsB, near DesoreUa and Pachy" 
dypeus, which, as he says, combine with a central and angular 
peristome an elongated apical apparatus. 

The two new species of Asterostoma which I have just studied, 
from the fine preservation of some of their essential organs (the 
paired and anterior ambulacral areas, the peristome, the apical ap- 
paratus, 4&C.), whilst enabling me to complete the diagnosis of tlie 
genus, leave me in no doubt as to the place which it should occupy ; 
and I have no hesitation in ranging it in the family of the Echino- 
corydeffi, between Stenonia and Holaster. That important character 
upon which D'Orbigny dwelt, namely the difference of structure 
between the anterior ambulacral area and the others, is still more 
apparent and marked in our two new species. It is not only the 
ambulacral pores that are smaller and otherwise arranged in the 
anterior ambulacral area ; the poriferous plates themselves are higher 
and consequently much less numerous; and this clearly marked dif- 
ference gives to the upper surface a physiognomy which is certainly 
not that of the EchiiiobrissidsB and Echinoconides. M. Desor, to 
support his opinion, especially invoked the almost central position of 
the peristome and the deep furrows which converge into it. In the 
new Asterostomas from Cuba, the peristome is much more excentrio 
in front, the ambulacral frirrows which surround it, although still 
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present, are less apparent and not so much placed, and the lower 
surfiaoe, in its general aspect, presents much resemblance to tliat of 
HolasUr and Eehinoeorys, The apical i^paratos is perfectly pre- 
served in one of our species {A, cubensis) ; it is not elongated, as M. 
Desor supposed, but compact and subdrcular. 

To sum up. The genus Asierostomaf by its general characters, the 
anterior ambulacral area different firom the others, the subpetaloid 
paired ambulacral areas, the transverse peristome, which is most fire- 
quently very excentric in front, and the rounded periprocta, situated 
on the posterior surface above the ambitus, takes its place in the 
famUy of the Echinocoryde® ; its compact apical apparatus, furnished 
behind with an angular complementary plate, which penetrates to 
the centre of the apparatus, seems to approximate it to the tme 
Spatangidffi ; but it must not be forgotten that if BcTUnoeorys, Holaster, 
and Cardiaster have an elongated apical apparatus, t^ere is also 
among the EchinocorydeeB the genus SUnonia which, although rery 
nearly allied to Echinooorys, has nevertheless a compact and sub- 
circular apical apparatus. 

The genus Asterogtoma includes three species, which, althoag:h 

?»re6enting numerous points of resemblance, are nevertheless per- 
ectly distinct : — 

ABterostoma exeentricum^ Agassiz. 
— '• — Jimenoif Cotteau. 
cubmsis, Cotteau. 

We do not know positively the deposit from which the species of 
Asterostama are obtained. The specimen in the Paris Museum bears 
no indication of locality ; it is penetrated by a hard, compact, greyish 
limestone, which, according to D'Orbigny, indicates a bed older than 
the Tertiary formation, and may be Cretaceous. The speoim^is 
collected in Cuba by M. Jimeno are also derived from a hard, greyish 
rock; but this petrographic character is certainly not sufficient to refer 
them to the Cretaceous formation. Zoological characters furnish more 
conclusive arguments. The family Echinocorydeas, in which I have 
placed Asterostonuiy has hitherto included only exclusively Cretaceous 
genera ; and, on the other hand, the genus Ast^ostomay considered in 
itself, departs in its general characters from all the Tertiary or Hvin^ 
types that we know. It may, therefore, probably belong to the 
Cretaceous formation; but these are only presumptions, and to obtain 
more certainty we must wait for the stratigraphical information for 
which I have asked M. Jimeno. — CompUs Bendus, February 7, 1870, 
tome Ixx. pp. 271-273. 

Saks Fxthtd, 

The appeal for assbtance to the family of the late Professor Sara 
has been most satisfactorily responded to here and in France ; and 
the subscription lists comprise the names of all the principal zoolo- 
gists and geologists, as will be seen by our advertising columns as 
regards this country. The French list (including Belgium) amounts 
to about 6000 francs, or £200 of our money. 
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XXIV.— On the Slrueiure and Development of thsAntheHdium 
in Ferns. By Dr. L. Kny*, 

[Plate VI.] 

The stractare of the antheridium |of Ferns, notwithstanding 
its great simplicitj, has experienced the most varioos inter^ 
pretations. 

Nageli, the discoverer of the organ, describes it f as a gland-^ 
like structure, which is frequently apparently unicellular, but 
generally presents distinctly the form of a sac surrounded by 
a simple cell-layer, in the interior of which the mother celLa 
of the spiral maments are produced. It originates from one 
mother cell* After this has projected itself above its neigh- 
bours, it first of all divides by a horizontal septum. This mrst 
septum is followed in the outer cell by a second,^ parallel to it, 
The same process may be repeated once or twice in the suc- 
cessive outer cells. Joy these divisions a Conferva-like cel- 
lular filament of from two to five cells is produced. Each 
joint becomes broken up into a central cell with four peri- 
pheral cells surroundinff it. The peripheral cells of all the 
successive joints form four pei-pendicuiar rows, and combine 
to form a sac-like envelope ; the central " spaces " together 
represent a " canal," in whicn the mother cells of the spiral 
filaments are produced. This is closed below by the cell of 
the prothallium to which it is attached, and above by the four 
cells of the last joint, which have not completely separated 
from each other. The apical and basal joints sometimes re- 
main undivided. 

When the mother cells of the spiral filaments appear to be 

• Translated by W. S. Dallas, F.L.S., from the ' Monatsbi^richt der 
Kon. preuss. Akad. der Wise, zu Berlin,' May 1809, pp. 416-^81. 
t Zeitschr. fiir wissenschaftl. Botanik, Bd. i. (1844) p. 168 et seqq., Taf. 4 
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enclosed merely by n simple or 'doutle membrane, this, ac- 
cording to Nageli, is always the consequence of the prepon- 
derant increase of volume of the contents of the antheridium, 
and of a compression of the enveloping cells thereby produc^. 
After "the evaciiatioh of the spiral filaments, these c^la agaut 
extend themselves. 

Count Leszczyc-Suminski * states that a free cell is pro- 
duced in the interior of the mother cell ef the antheridium aa 
this is arching itself up above its neighbours, and that the 
contents of this, a homogeneous mucilage, show limpid glo- 
bules or distinct nuclei furnished with nuclear corpuscles. As 
soon as this cell has advanced in its growth so far as to fill 
the walls of the original projection, it shuts itself oflF from the 
ceUs of the prothalliimi. Frequently a third, flattened cell is 
formed between the two ; this serves as the bearer of the one- 
celled antheridium. The mother cells of the spiral filaments 
are produced within this by free cell formation. CJount 
Leszczyc-Suminski, indeed, also figures (Taf. 2. fig. 15). an 
anthendium with a distinct cellular envelope; but he aescribes 
this, in the explanation of his figures, as a morbid state. 

, Wigandf speaks very decidedly in favour of the unicellu- 
larity of the antheridia of ferns, which he investigated in 
several species, some of which, however, are not exactly de- 
fined. According to him, they are frequently produced by the 
direct metamorphosis of cells of the prothallium, without any 
previous separation of an anterior elevated portion from the 
great mass of the cells ; but usually the latter occurs. How. 
tne mother cells of the spiral filaments originate, whether by 
division or free cell formation, Wigand leaves undecided. 
' Schacht J never found the antheridia imicellidar in the spe- 
cies investigated by him {Pteris se^^^rulata.A^leniumPetrarccBj 
Adiantum formomm^ and Asptdium vioiaceum) ; the nucleus 
Was always enveloped by a single layer of limpid cells. 
In his adhesion to Schleiden^s opinion of the general occur- 
rience of free cell formation, ^he supposes these cells of the wall . 
to be produced as vesicles in the interior of the piother celL 
One of them is assumed to become the primitive mother cell 
of the cells of the spiral filaments, which latter are also pro-* 
duced by free cell lormation. At the conclusion of his de- 
scription, Schacht himself expresses some doubt as to the 
accuracy of his observations. 

• Zur Entwickelungfigeecliichte der Farmkrauter (1848), p. 10. 
^ t Botan. Zeitung, 18&,.p. 22. 

X " Beitrag zur Entwickelungsgeschiclite der Farmkrauter," IdimiBa, 
1849, Bd. xxii. p. 768 et segq. 



Digitized by 



Google 



Development i/ the Anthertdium in fferns. 22S 

f Tturel* iconceived the structure of the antheridia quite dif*' 
ferently from all previoua observers, and, as we shall sooa see,* 
Was. the first to lake a correct view of them* In most Poly- 
podiaoese they consist, according to him, of three superimposed- 
QeUsr— a peduncular cell, which attaches the organ to the pron 
thallium, an annular cell, which encloses the mother cellis of. 
t}ie spermatozoids all round, and. a terminal opercular cell;i 
In many cases the inner space of the antheridium reaches: 
down-to the surface of the prothallium, so that the basal cell 
also becomes an annular cell. How these annular cells are; 
produced, whether th^y are formed as such at once, or owe; 
their oriffin to the coalescence of several cells, is a question: 
which Tnuret leaves untouched. 

Mercklinf, who. of all the observers hitherto mentioned^; 
had the most abunaant material at his disposal, follows NUgeh 
essentially in the interpretation of his observations, and rejects- 
Thuret's conception (p. 18): whilst Mettenius} unconditionally! 
agrees with the latter, and refers only to Thuret with regard: 
to the structure of the antheridium. 

According to Hofmeister§, there occurs in the mother celh 
ctf the antheridium a division by an inclined partition, either 
immediately or after one or (rarely) more divisions have taken' 
place in it by transverse septa. The newly formed cell of the 
second degree divides at once by a radial longitudinal wall/ 
After a single repetition of the division of the apical cell by a* 
septum inclined in an opposite direction, the lon^tudinal 
growth of the antheridium ceases. The second cell of the= 
second degree is also divided by a radial septum into twc 
parts, of the form of quadrants of a cylinder. Next one of th» 
cells of the third degree is divided by a septum parallel to the* 
bngitudinal axis of the organ, and cutting the side walls at* 
an angle of 46**, The antheridium now forms a semiglobular* 
cellular body, consisting of a four-sided central cell filled with* 
granular plasma, supported by one cylindrical or two semi-) 
cylindrical cells, enveloped by four cells of the form of seg- 
ments of a cylinder, and covered by a cell of the form of the' 

segment of a sphere The cells of the antheridium which' 

embrace the central one increase no further. The central 
cell, on the other hand, after considerably increasing in size,- 
in consequence of which the cells surrounding it are flattened 

• " Sur les Anth^ridies des FougSres," Ann. So. Nat. s^r, 8. tome xi. 
C1340)p.7. 

t Beobachtungen an dem Prothallium der Farrnkrauter (1850)^ p. 12' 
et seqq. 

t Beitra^ zur Botanik (1850), p. 22. 

§ Yergleichende Unterauchungeni &c. (1851) p. 79. 

16* 
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into a tabular form^ becomes converted by a series of bisections 
into a globukr group of cubical cells. 

Henirej*. who does not appear to have been acquainted 
with Thuret s work, not only gives a description of [the stmc* 
tore of the anthericUa agreeing with his dunoughout, but goes 
a step further, and endeavours to ascertain the moae of pra^ 
dudum of the annular cells. According to his observations, 
there is formed in the mother cell of the antheridium^ eith^ 
immediately or only after the separation of a basal cell has 
taken place, an erect ring-like partition, which makes its 
appearance simultaneously at all points. The rudimentary 
antheridium now consists of an inner cylindrical cell and a 
hollow cylindrical cell enclosing this. A horizontal septnm 
applies itself to the upper part of the annular partition ; and 
by this the opercular cell, which is convex above, is separated 
firom the central cell. If the latter (or the products of its divi- 
sion) be subsequently enclosed by two annular cells, these, 
according to Henfrey. are always produced by the division of 
the first formed annular cell by means of a septum running 
round horizontally. 

It will appear from what follows that my observations do 
not confirm tne developmental history given by Henfrey. 

Wigand, in a second memoir f, in continuation of his pre^ 
vious communication, gives comparative observations upon 
the structure of the antheridium in many species of ferns. 
For a certain number of cases he maintains his previous opi-* 
nion of the unicellularity of the entire organ. In most spe* 
cies he admits the existence of a proper antheridial wall, 
which embraces the mother cells of the spermatozoids either 
on all sides or only in part. The closed rings, the presence 
of which did not escape him, are described by him as *' circles 
of peripheral cells." The number of cells united to form a 
circle is, according to him, usually four, sometimes five or six 
(/. c. p. 46). 

HofmeisterJ affirms, in opposition to Henfrey, that he 
had repeatedly convinced himself of the correctness of liis 
previous statements upon the developmental history. Hollow 
cylindrical cells are certainly recognizable in nearly mature 
and in emptied antheridia ; but these, he says, are produced by 
the lateral frision of several cells by the absorption of their 
transverse partitions. 

• « On the Deyelopment of Fems from their Spores," TiaiiB. Linn. See 
vol. xxi. p. 121. 

t " Weitere Beobachtungen iiber die Keimungsgeschichte der Farm," 
Botan. Untersuch. 1854, p. 44 ^ 9&qq, 

X Beitrage ziir Kenntniis der Gefasakiyptogamen, ii. p. 604, note. 
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t« 
^ The last explanation of the development of the fem-anthe- 
ridimn which Hofineister gives, in the English edition of his 
* Verffleichende Untersuchungen'*, does not differ essentially 
fiom nis former one. He says, " The analogy to be derived 
from the process of development of the anthendia of the Mus^ 
cinese renders it probable that the larse central cell is formed 
by the production of an excentrical, inclined, longitudinal 
septum in the young antheridium, followed by the production 
of another excentrical septum cutting the latter at right angleS| 
and the subsequent formation of a longitudinal septum cutting 
both the above at an angle of 45°^ such formation taking place 
after the apical cell of the anthendium has been isolated by a 
strongly inclined, almost horizontal septum cutting the primary 
longitudinal septum. When the central cell is surrounded by 
two zones of enveloping cells, it is manifest that the two zones 
originate in the transverse division of the primary sinele zone." 
Lastly, Strassburgert has occupied himself with the present 
subject. In Pteris serrukUay according to him, the mother 
cell of the antheridium is divided first of all bv two oppositely 
inclined septa, which are set obliquely upon the bottom of the 
antheridium and cut its side walls nearly at their summit. 
*' These first two septa are soon followed respectivelv by two 
other opposite ones, cutting them at an angle of 45^. All 
these four septa are strongly inclined together towards the 
base of the antheridium, without, however, absolutely meeting 
there ; and in this way a central quadrangular space is cut ofi, 
which is widened above in a funnel-like form. The upper 
part of the antheridium is still unicellular ; but a number of 
oivisions soon occur in it. First of all, four upper lateral cells 
are produced in exactly the same way as the inferior ones ; 
they are set upon these inferior ones, and inclined together 
towards the apex of the antheridium. finally, between these 
upper lateral cells an opercular cell, of the form of the seg- 
ment of a sphere, is separated from the vertex of the anthen- 
dium. In this way a cellular body ia- formed, consisting of a 
central cell, eight lateral cells, and an opercular cell. The 
central cell, seen from above, is quadrangular, bellied out in 
the middle of its height, gradually diminished towards its ex- 
tremities, especially the lower one, and it becomes the primi- 
tive mother cell of the spermatozoids. It contains an abun- 
dance of protoplasm and a* distinct cell-nucleus, whilst the 
lateral cells as yet contain only a few chlorophyll-grains." 

• On the Germination, Development, and Fructification of the higher 
CiTpt<»amia (London, 1862);p. 186. 

t *'I)ie.Befruchtiing bei den Farmkrautem," Mto. de TAcad. de 
St P^tersb. 1868, p. 2. 
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' Mj own i&yesti^tioiis as yet relate only to a few speoieB. 
Neverthdessy to judge from the statements and pictcHnal re- 
presentations contained in the literature of the subject, the 
most important differences in the structure of the antheridium 
are represented by them* In a short time I hope to be able to 
complete my observations upon most of the genera of Filices. 
It scarcely needs to be mentioned that I have not obtained the 
materials for my investigation from the impure cultivated 
|brms of tiie fem-houses, but that the sowings nave been made 
specially for my purposes, and carefrilly protected from fordgn 
interlopers. 

Aneimia hirta possesses antheridia which are remarkable 
for their considerable size and simple structure. In the ma- 
ture state (PL VI. fig. 6) they consist of a depressed cylindrical 
stalk cell, a comparatively elevated annular cell set upon this, 
in which no indication of a longitudinal septum is visible, and 
a low opercular cell in the form of the se^ent of a sphere. 
The inner cavity enclosed by the three cells is filled by the 
speoial mother cells of the spermatozoids. 

On weakly prothallia growing very close together they 
spring in abcnit equal abundance from the underside of the 
leafy surface and from the margin. In the last-mentioned 
position their development is easily ascertained by the com- 
parison of different stages. 

The youngest observed rudiments, which scarcely projected 
as hemispheres above the margin (fig. 1), and in the fresh 
state appeared to be uniformly filled with turbid protonlasm, 
proved, on closer examination, to be not only separated from 
the marginal cell by a septum, but even already to consist of 
three cells. The lower, peduncular cell, which is greatly 
curved inwards, is bounded by two parallel walls, of which 
the superior is the youngest. Upon this follows a watch- 
glass-snaped septum curved outwards in a circle concentric 
.with the peripheral boimdary of the peduncular cell, cutting 
off an inner cell of the form of a biconvex lens from a shallow 
bell-shaped cell which covers it. Whilst the peduncular cell 
scarcely becomes perceptibly elongated, the two other cells 
both become strongly archea outwards. At the same time the 
septum separating them long remains very delicate, so that it 
eludes direct observation (fig. 2 a) ; when the protiiallium is 
treated with solution of potash and muriatic acia, it makes its 
appearance quite distinctly (fig. 2 b). About the time when 
the inner cell has acquired a hemispherical form, there is pro- 
duced in the bell-snaped cell covering it a funnel-shaped 
septum widening upwards,^ which is applied both to the inner 
and outer wall, m a closed circle. Its formation appears to be 
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perfectly simtiltaneous. By it the opercular cell is separated 
CTom the hollow cylindrical enveloping cell (ring cell)* 

In each of the four cells of which the antheridium is com- 
posed in this state of development, a nucleus is distinctly re- 
cognizable. In the opercular cell it is applied to the lower 
septum^ and is surrounded by numerous chlorophjU-grains j 
in the rinff cell it clings to the inner wall on one side ; in the 
central ceu it occupies exactly a middle position, and, on ac-»- 
donnt of the abtmdance of chlorophyll and protoplasm^ appeatd 
only as a lighter spot. 

The central and ring cells grow predominantly in length 
and less iti circumference. At the same time the inclination 
of the septum which separates the latter from the opercular 
cell becomes somewhat less. Whilst all the other cells remain 
undivided, the central cell is broken up, by a number of suc- 
cessive divisions, into the special mother cells of the sperma* 
tozoids. The position of the septa with regard to the longi- 
tudinal axis of the organ and to each other is now rather 
irregular, as mar be seen from figs. 3 & 4. 

The cells of the last generation round themselves off from 
each other, in the manner characteristic of the special mother 
cells, until they become completelv isolated. Within the deli-^ 
cate cellulose membrane there is nrst a layer of hyaline proto- 
plasm ; towards the middle numerous granules are imbedded 
m the plasma. The evacuation of the special mother cells 
always takes place through an irregular rupture of the oper- 
cular cell. The torn fragments of the membrane of this shrink 
together, and soon become imrecognizable. The gradual ap- 
pearance of the cellular contents is accompanied by a consider- 
able extension of the basal cell and ring cell (PI. VI. fiff. 6). 
This renders it probable that the opening of the antheridium 
is effected chiemr by the turgescence of these two cells. In 
the membrane of the ring-cell, which at the same time becomes 
much shortened, folds are formed in larger or smaller number, 
which, when seen from above, do not usually extend beyond 
half the thickness of the ring (fig. 7), but in a side view some- 
times present a deceptive resemblance to true septa. I suppose 
that these have played a great part in the erroneous repre- 
sentations of the structure and development of the antheridium 
of ferns. That the ring cell is not, as supposed by several of 
the' observers above mentioned, produced by the amalgamation 
of four or more originally separate peripheral cells, but is 'a 
ring cell from its first foundation, is perfectly evident from 
the constant presence of only one nucleus. Even after evacua- 
tion has taken place, this remains for some time distinctly 
riecogniisable (fig. 6). 
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The antheridia of Ceratopteris thaliciraidee (figa» S-IO)* 9xe 
at the firet glance very dissimilar to those of Aneimiiu On 
closer examination, it appears that the difierence lies more in 
the dimensions of the inaiyidnal parts than in anj diveigenoe 
of structure. Most of the anthendia here originate from mar- 

S'nal cells of the prothallium ; onW a few are developed upon 
e lower surface of the frond. In the former, the only one 
which I hare closely traced, the divisions of the mother cell 
are completed at a period when it scarcely projects perceptibly 
above its neighbours. 

The first septum is usually unsymmetrical and strongly 
curved. It is attached on the one side to the free outer wau 
of the mother cell, and on the other to one of the side walls 
which separate this from the neighbouring cells. The lower 
cell thus cut off of course extends only on one side to the free 
mar^n of the prothallium (figs. 9 a, 10). Unfortunatdy I have 
no direct observation of the next step in division. From the 
mature state, in conjunction with the undoubtedly ascertained 
process of development in Aneimia hirtay I thiuK I may con* 
elude that here also the first-formed wall is followed by a 
watchglass-shaped membrane, which separates an inner cell 
of the form of a biconvex lens from an outer shallow bell- 
shaped cell. In the latter, as in Aneimia^ a funnel-shaped 
septum widening upwards would then be produced, isolating 
the opercular cell from the ring cell. The latter here always 
remains short and at the same time slightly curved downwaros. 
This, combined with the want of a true peduncular cell, is 
what chiefly causes the peculiar habit of the antheridium of 
Ceratopteris. 

Divergences from the structure just described but seldom 
occur. The commonest is, that the first septum attaches itself 
symmetrically to the two lateral walls (fig. 9 b) instead of only to 
one of them. Only in the rarest cases have I observed mature 
antheridia in which the separation of the ring cell and the 
opercular cell had been omitted, and in which, therefore, the 
special mother cells were enclosed in a lenticular space be- 
tween two cells. 

Asplenium alatum possesses antheridia in which the nucleus 
is usually enclosed by two superimposed ring cells (PL VI. 
figs. 14 & 15). The operculum, as in Aneimia hirta and 
yeratcpteris thalictroidesy is unicellular, A peduncular cell 
is not always present (figs. 11, 14^ & 15). 

On the weakly prothallia examined by me (which had been 
inuch crowded dunng growth) the antheridia were developed 
chiefly on the surface of the frond, frequently in such abun- 
dance that every cell bore an antheridium. They were pro- 
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duced less niunerously on the marginal cells. Their develop- 
ment could be best traced on filiform adventitious shoots, of 
which each ramification, often, terminated with an antheridium 
(fig. 13). 

The youngest rudiments observed by me were hemispherical. 
The first septum that makes its appearance in them has the 
form of a funnel ; it attaches itself tp the flat basal surface, in 
a narrow circle concentric with the peripheral boundary of the 
latter, and widens upwards so as to strike (also in a closed 
circle) about the middle of the spherically arched outer wall 
(figs. 11, 12). The lower (and at the same time the outer) of 
the two sister cells, which, even at its formation, possesses the 
form of a ring widened at the base and narrowed to an edge 
above, retains this essentially ; it is afterwards incapable of 
any further division. The other sister cell, which is conically 
narrowed at its lower end, distinctly exhibits a cell-nucleus in 
this lower part Its increase in length takes place exclusively 
in its upper, free half. If a young antheridium in this stage 
of development, when the upper part begins to distinguish 
itself sligntly, even in external contour, from the first annular 
enveloping cell (fig. 13 a), be treated with diluted solution of 
caustic potash, and, after being once washed, with muriatic 
acid, we observe a delicate divisional line, to which a cell- 
nucleus is applied both above and below (fig. 13 J). This 
septum, whicn separates a superior shallow bell-shaped cell 
from the central cell (the primitive mother cell of the sperma- 
tozoids), applies itself on all sides to the upper margin of the 
first-produced funnel-shaped cell-wall, ana is slightly curved 
upwards in the form of a meniscus. 

Simultaneously with the further longitudinal growth of the 
young antheridium, a stronger arching of this septum takes 
place. After it has become about parallel to the free outer 
wall, an annular wall, becoming sligntly widened upwards in 
a funnel-shape, attaches itself almost at right angles to the 
upper surface at an equal distance from the vertex all round 
(fig.14). 

By this means the bell-shaped cell is divided into an inferior 
ring cell and a superior opercular cell, the latter presenting the 
form of a truncated cone with its spherical basal surface turned 
upwards. With this the development of the antheridial enve- 
lope, in the great majority of cases, is concluded. Both the 
rinff cells, as well as the opercular cell, show a nucleus, which 
is distinctly recognizable upon careful examination. Even 
after the evacuation of the antheridium, this is still retained 
for some time in the ring cells (fig. 17). 

It is only after the foundation of the antheridial envelope 
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that a series of divisions takes place in the central cell, leading 
to the fonnation of the special mother cells. * The first septan 
are usually directed exactly in accordance "with the longitudinaT 
axis of the antheridium, and placed at right aneleer to each 
other in three directions; afterwards radial waUs alternate 
several times with tangential ones. The cells of the last 
grade, the nimiber of which is not constant, become rounded 
off from each other. Their very delicate memorane is followed, 
immediately within, by a hyaline plasma-zone j the central 
part of the contents is distinctly granular. 

The opening of the antheridium is here alsa evidently 
effected by the turgescence of the two ring cells. After the 
opercular cell is irregularly ruptured, and the special mother 
cells are evacuated, tliese extend themselves inwards, at the' 
same time becoming slightly shortened. By this means are 
formed radially perpendicular folds, which, when looked at 
laterally, often present a delusive resemblance to true septa ia 
appearance*. Here also, as in Anetmta AtVte, we may easily 
convince ourselves, by examination fix)m above, that tiiey do 
jiot attain the outer membrane. 

Exceptionally we sometimes observe antheridia with only 
one ring cell. This has then, so far as the mature stat« en- 
ables us to judge, exactly the same origin as the uj)per ring 
cell in normal antheridia : it is the sister cell of the opercular 
cell. 

Rather more frequently antheridia with three ring cells are 
observed. The middle one, in this case, is probably formed 
by a funnel-shaped septum m the same way as the lower one. 
This was certainly the case in two abnormal antheridia, in* 
which the second ring cell had attached itself laterally and 
obliquely to the lower one (fig. 16). 

dibotium Schtdei directly approaches Asplenium alatumy but 
shows some remarkable peculiarities. The lowest of the two 
ring cells, which are here present in the great majority of the 
antheridia, usually rests upon a basal cell which is only deve- 
loped on one side, and is then lower upon one side than on 
the other, whilst the upper ring cell is more re^arly deve- 
loped (fig. 19). The opercular cell does not remain unoivided, 
but is divided into two daughter cells of unequal size by a 
wall, which is perpendicular to the outer wall, but strongly 
convex towards the middle point of the cell. The larger cell 
is crescentiform, the smaller one elliptical, pointed at both. 

• In two cases I believe I positively ascertained the presence of a sinffle 
true longitudinal wall in one of the rinff cells. I regu^ tbem as supple- 
mentaiy stmctnres. As to the mode of their production, I can, unrartu- 
natelj; say nothing further. 
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ends (fig. 18). In the smaller of the two sister cells a fttrthelr 
division sometimes takes place. It is either divided into tw'o 
equal parts by a wall perpendicular to the last-formed one, ot 
an oppositely curved wall attaches itself on both sides to the 
first wall. The operculum is then composed of a central and 
two peripheral cells. Rarely the second wall of the operculum 
is ps^rallel to that first formed. 

At the opening of the antheridium the operculum is not ir- 
regularly ruptured as in Aneimta hirtaj veratopterts thalic- 
troides, and Aeplentum alatum^ but the smaller cell, or, when 
it consists of three, one of the two smaller cells, is separated 
from its union witn the neighbouring cells, and thrown back 
like a valve. 

The structure of the ring cells^ so far as I could observe, is 
perfectly analogous to that described in Asplenium alatum \ 
nere also the lower one is essentially diflTerent in its origin 
from the upper one. The lower one is cut off directly by a 
frmnel-shaped septum from the primitive mother cell of the 
antheridium, whilst the upper one, with the operculum (which 
is afterwards pluricellular), is the product of mvision of a bell- 
shaped cell. 

The process of development of the antheridia of Osmunda 
reaalis oiffers completely from the examples above described. 
Closed ring cells never occur in it. The mother cell is first of all 
divided by an oblique wall, which is slightly concave inwards 
and is followed in the upper and larger of the two sister cells 
by a second wall inclinea in the opposite direction ; only in 
rare cases three successive walls are formed, and these then 
diverge at angles of 120®. Whilst the peripheral cells undergo 
no ftirther division, in the inner and at the same time superior 
cell a septum, nearly perpendicular to the longitudinal axis of 
the antheridium and sHghtlv concave below, is formed, and 
attaches itself to the first-rormed septa on all sides. ..The 
central cell is then broken up by a series of divisions, in which 
no definite rule can be recognized, into the special mother cells 
of the spermatozoids ; the opercular cell is divided at the same 
time, by several walls running in the same direction across its 
vertex, into three or four cells, the outer contour of which 
usually becomes waved by subsequent extension. They form 
the greater part of the wall of the antheridium*. 

The interest attaching to the facts above communicated 
goes far beyond the developmental history of the Ferns. As 
far as I know, cells in the form of closed rings have only been 
observed in the mature fronds of some species oi Aneimia^ 

* I shall give a more detailed account of the antheridia of 0$mmuia in 
a memoir which will shortly appear in PrinJ^heim's ' JahrbuchJ* 
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where they surround the pair of closing cells of the stomata. 
With regard to the mode of their formation, there is a still 
unsettled difierence of opinion between Hildebrand* and 
Strassburgerf ; but both ot them agree in thinking that the 
ring cells are not formed as such, but only acquire tneir pecu- 
liar form subsequently. The antheridia of the Polypodiace» 
and Schizceacese consequently present the first example of a 
direct production of ring cells by the formation of junnei-shaped 
septa ; they show at the same time that this process, which 
has hitherto been ^uite isolated in the vegetable kingdom, 
admits of two modifications — the ring cells being in one case 
cut off from a hemispherical, and in the other from a bell-shaped 
mother cell. It is to be noped that I may succeed, in otner 
species better suited for the myestigation than those hitherto 
examined by me, in tracing more accurately the process of 
septum-formation and the benayiour of the cell-nucleus during 
that process. Only then will it be possible to decide whether 
this new form of cell-formation ranges itself immediately 
beside that previously observed, or whether it is essentially 
different therefronu 

EXPLANATION OF PLATE VI. 

JF^. 1. Youngest obserred derelopmental stage of a marginal antheridinm 
oi Anehma hhia. The central cell poseeeses the form of m hi- 
convex lens. (Drawn after treatment with caustic potash and 
muriatic add.) 

Tig, 2. A somewhat older state ; the hell-shaped cell is still undiyided : 
a, fresh ; h, after the same treatment as fig. 1. 

Fig. S. Half-grown antheridinm ; the envelope is completely formed ; in 
the central cell the first divisions are already proauced : a & 6 
as under ^^, 2. 

JFTj^. 4. A somewhat older state than fig. 3 : a & ft as under ^^. 2. 

Fip, 6. Mature antheridinm. (It was evacuated during observation.) 

jFV^. 6. An antheridinm just evacuated. (To the right the cell-nndent 
of the ring cell is distinctly reco^zable.) 

Fig, 7. An antheridinm which has long been evacuated, seen from above. 
The inner folded wall of the ring cell is nlreadv strongly em- 
browned ; the cell-nucleus is no longer recognizable. 

Fig, 8. Half-developed antheridinm of Ceratonterit ihalictroides, springing 
obliquely ttom a marginal cell of the prothallium. The enve- 
lope is completely formed ; the central cell is divided crosswise 
into four cells, (fcawn after treatment with caustic potash and 
muriatic acid.) 

JFi^. 9. Two mature antheridia of the same species : a, with normal^ un« 
symmetrical^ by with abnormal, synunetrical basal celL 

• " Ueber die Entwickelung der Farmkrautspaltoflbungen,'' Bot Zeit. 
1866, p. 245. 

t "Ein Beitrag zur Entwickelungsgeschichte der Spaltoffiiungen,** 
Pringsheim's Jahrb. v. p. 300. 
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Jfy. 10. Evacuated antheridium of the flame species. A special mother 
cell has remained behind in the inner space. 

Ftff, 11. Hudimentary antheridium of Asplenium aiatum. Only the lower 
ring cell is cut off. Its cell-nucleus lay to the left, and was 
distinct when the antheridium was generally in focus. 

I^. 12. Like the last. 

Fig. 13. Somewhat later developmental state. The upper cell has divided 
into a shallow bell-shaped outer cell and the central cell : a & 6 
as under fig. 2. 

Fig, 14. The bell-shaped cell has already been divided into the second 
ring cell ana the opercular cell ; the central cell is still undi- 
vided. (After treatment with caustic potash and muriatic add.) 

Fig. 15. A somewhat older sta^. The central cell is already divided 
into eiffht cells, of wmch only four are visible. (Treatment as 
under ng. 14.) 

Fig. 16. Mature antheridium [with three rinff cells ; the intermediate 
rinff cell is set obliquely upon the inferior one, so that one side 
of the latter is excluded from the envelope of the special mother 
cells. 

Fig. 17. Evacuated antheridium, with three ring cells, in each of which 
a spherical nucleus is distinctly visible. 

Fig. 18. Young antheridium of Cibotium Schidei, seen from above. The 
central cell is broken up into four quadrants, of which two are 
already again divided; the operculum consists of two cells. 
(After treatment with caustic potash and muriatic add.^ 

Fig. 19. Youn^ antheridium, seen from the side. The central cell is still 
undivided. By a mistake of the. lithographer, the cirde in 
which the lower funnel-shaped septum applies itself to the 
outer wall is placed rather too low dowiL 

All the figures are drawn with the camera, and magnified 325 diameters. 



XXV. — On Additions to the Coleopterous Fauna of the Oape-- 
Verde Islands. By T. Veenon Wollaston, M.A., F.L.S. 

Fam. HydrophiUda. 

Genus Philhydrus (Col. Hesp. p. 44). 

My attention has lately been drawn by Dr. Sharp (who has 
studied the FhiUiydri with considerable care) to the fact that 
what I had hitherto regarded (on the authority, originally, of 
Aube) as the fnelanocephalus of Olivier is not referable, in 
reality, to that insect. Moreover the Cape -Verde examples 
ap{)ear, in addition, to be separable into two species, both of 
which are distinct nrom the one (recorded by myself, equally, 
as the " melanocephalus^^) which is so universal in the Madeiran 
and Canarian archipelagos, and which Dr. Sharp is of opinion 
should be identified with the Mediterranean P. politic of 
Ktister. These two Cape-Verde PhiUiydri he considered to 
be undescribed ; and he has lately, therefore, at my own re- 

auest, published diagnoses of them, which, however, much 
1^ may be related inter se^ establish at all events the fact of 
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tkebr complete' diyetgence from the pdl%iu$ of more nordienl 
latitudes ; so that it would consequently appear that die truQ 
melanocephaUis^ although cited by myseli for the Madeiras 
Cananan, and Cape -Verde groups, has. not yet been observea 
in any of them, the examples from the first and second 
atchipelagbs being referable to the politus of Kttster, whilst 
those from the third contain two additional forms, of which 
(although recently enunciated by Dr. Sharp) it may perhapa- 
be useful here to give the characters afresh. The species 
alluded to are as follows : — 

PhilkydniB WollasUmu 

P. sul)ovali8,.parum cpnvexus, nitidus, niger (aut AiBOo-niger) sad in 
limbo gradatim dilutior, ubique crebro et subtiliter punctatus 
(punctiB in elytris yix remotioribus) ; capite maculis doabns 
parvis lateralibus ante oculos, antennis (clava execpta), palpis 
t&i^isque pioeo-testaoeis ; pedibus piceis; coleopteris seriebos 
tribus irregularibus ponctorum majorum utrinque longitudinaliter 
' notatis. 

Long. Corp. lin. circa 2J. 

' PhUhydrus meUmocephalus, WolL [nee Oliv.], Col. Hesp. 44 (1867). 
WMtsioni, Sluirp, Ann, Nat Hist ser. 4. vol v. p. 16 (1869). 

Habitat ins. S. Antonio^ S. Yicente, S. lago, et Brava, a Dom. J. 
Gray et meipso captus. 

Obs, Species P^olittm,'K\iBt. (in ins. CanariensibusMaderensibusqaei 

* necnon in Hispania regionibusquc contignis lectum) prima &cie 

simulans, sad corpore minore, subbreviore, vix minus nitido et 

vix minus convexo, interdum in elytris subdistinctius punctukto, 

-prothorace subbreviore, palpis tarsisque gradlioribuSy necnon 

. ungiiiculis (in utroque sexu vix diversis) minoribus denticoloque 

minore subtus armatis dignoscitur. 

This is apparently the common PhUhydrus of the Cape- 
Verde archipelago; and we may expect that it will be found 
to be universal wherever there are streams and pools of suffi- 
cient importance not to be totally obliterated during the drier 
seasons. Having neglected, however, when compiling my 
^ Ooleoptera Hesperidum,' to examine it with any great amount 
of care^ I fell into the error of regarding it as a rather small 
state of the species which is so general throughout the Ma- 
dfdran and Canarian groups ; and since that species was iden- 
tified by Aub^, many years ago, with the European mdano^ 
cephalusj I have invariably cited it as such, and consequently 
looked upon this representative from the Cape Verdes as a 
mere denauperated phasis of the same. Yet the recent labours 
of Dr. Sharp have shown^ as above mentioned, not only that 
I was mistaken in accepting too readily the determination of 
Aub^ as regards the Madeiran and Canarian PhUhydrus^ bpt 
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UkeviEiBe that the Cape-Verde exAmples are specificiEilly distinct' 
£rpm jthoBe of the more northern archipelagos (which seem to- 
he iStifsfoUtas^ Ktist.). 
; The present Philhydrus is decidedly more abundant than 
the following one, having been fonnd by Mr. Gray and myself, 
in the island^ of S. Antonio, S. Vicente, S. lago, and BraVa, : 
in the first of which it was met with likewise by Dr. H. Dohm. 
\% is rathet smaller, and just appreciably shorter, than the P* 
jfolitus .of more northern latituaes, its prothorax is (if any ■ 
thine) a trifle more abbreyiated, and its palpi and feet are 
slenderer, — ^the latter, moreover (which differ but slightly in . 
the two sexes), having their claws considerably less developed,*, 
and armed at the inner base with a less conspicuous denticle. 
In his remarks on the Atlantic species of Phtlhydrusj Dr. 
Sharp observes thai theP.Wollastoni is "nearly as large as the 
northern P. melanocephalusy but is darker and more uniform in 
colour, with its elj^tra sparingly and much more indistinctly ' 
punctured, and with the claws of its tarsi much smaller and 
scarcely differing in structure in the two sexes, — in which, 
last respect it resembles the P. avails^ Th., and marfftnellusy " 
Fab., and differs decidedly from P.politm^ KUst., and mart'- 
timus^Th:' 

Philhydrus hesperidum. 

P, oblongo-ovalig, minus convezus, nitidus, ubique leyiter et rob- 
tiliter punotulatus (punctis in elytns sensim remotioribus ao rob- 
obsolotiB); capite nigro, maculis duabus parvis lateralibus ante 
oculoBy antennis (clava excepta), palpis (apice ipsissimo exoepto) 
tandsque testaceis; pedibus piceis; prothorace breyi, in disco 
fdsco-nigro, marginibus (prsesertim lateralibus) lurido-testaoeis ; 
coleopteris lurido-testaoeis^ in disco plus minus obscurioribus 
(rarius nigrescentibus)^ seriebus tribus irregalaribus punctorum . 
majorum notatis. 
Long. Corp. lin. lj|-2. 

PhShydrus mdanocephalus (pars), WoU. [nee Oliv.], Col. Hesp. 44 ' 

(1»57). 
heMperidmiif Sharp, Ann. N. H. ser. 4. toL v. p. 16 (1860). 

Sahitat S. Antonio, S. Vicente, S. lago, et Brava, in loois smiilibus 
ao precedens sed rarior. 

Ob$. Spedei prascedenti affinis sed (ut a cL Sharp didtur, et mihi 
videtur) certe distinotns. Differt corpore minore, minus eonvexo^ 
et paolo magis oblongo, puuctura (saltern in elytria) subtiliore 
-obeoletiore, prothoraoe sensim breviore, marginibus eyidentius 
dilutioriboB, djtris minus uigris (interdum fere lurido-testaoeis), 
palpisque ad apioem ipsissimum infuscatis. 
Apparently scarcer than the P. WoUastonij but captured by 

Mr. way and myself in S. Antonio, S. Vicente, S. Ic^o, and 

Brav^. It is smaller and less convex than that species, and 
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relatively a little narrower and more oblong ; its prothorax is 
just appreciably shorter and more distinctly pale at the mar- 

fins (not only laterally but, narrowly so, even before and be- 
ind) ; its elytra are less black (being often scarcely more than 
a Inria testaceous brown even on the disk), and rather mcNre 
finely and obsoletely punctulated ; and the extreme tips of its 
palm are usually inftiscate. 

Dr. Sharp, in alluding to this PhUhydruSj remarks that it 
is closely allied in form and appearance to the European P. 
tnargineuus^ but that it is not quite so large as that snecies, 
and that it is at once distinguishable from it by, inter aUa^ its 
very sparingly and obsoletely punctured elytra. 

Fam. Cocdnellidg. 
Gknus ScYMNUS (CoL Hesp. p. 159). 

After S.jUyricola and immediately before S.fractua (p. 163), 
insert the following : — 

Scymnus conjunctm^ n. sp. 

S, ovalis, niger, subnitidus, grosse, longe et viz demisse cinereo«» 
pubescens ; prothorace subconcolori (aut ad latera viz dilutiore), 
minute punctate, basi in medio leviter sinuate; elytris pamo 
densius ac multe distinctius punctatis, singulis ad apicem macula 
subluniformi (in disce pestice sita), altera ovali longitudinali 
(intra discum podta), et tertia (longe ante humerum terminata, 
necnon in sublunifermom postmediam lengitudinaliter recte 
ceeunte), rufo-testaceis omatis; pedibus saturate teetaceis. 

Long. cerp. lin. 1. 

BaMtat ins. S. Yieente, a Dom. Gray semel deprehensus. 

The present Scymnua^ in its general aspect and coloration, 
and much enlarged eyes, belongs to the same type as the 
jractus^ ptcttiratusj &c. of the Cape- Verde archipelago, as 
well as the Canarian maculosus and the Madeiran flaco^ 
]^ctu8 ; but, judging from the single example now before me, 
it appears to be a trifle larger than any of them, as well as a 
little less shining and much more strongly punctured. From 
the fractua smi picturatus (with which alone it could be con- 
founded in the Cape- Verde fauna) it may ftirther be known 
by its prothorax bemg somewhat broader and more sinuated 
at the base, and by the subhumeral patch on each of its elytra 
being confluent laterally with the exterior curve of the sub- 
apical (or postmedial) limate one. The specimen from which 
my diagnosis has been drawn out was taken by Mr. Gray in 
the island of S. Vicente, and was overlooked by myself (when 
compiling the * Coleoptera Hesperidum ') from the fact of its 
being mixed up, at tne time, m a small tube, with various 
common forms which had been given to me by Mr. Gray, 
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Fam. ScauridsB. 

Genus Scaueus (Col. Heap. p. 178). 

Scaurus variolosus. 

Mr. G. R. Crotch has recentlpr informed me that he believes 
this Scaurus to be identical with the European 8. punctatus. 
Although it is quite possible that it may m reality be but a 
geographical modification of that species. I cannot but think 
that the much less jxjwerfully developed processes, even in 
the males, of its anterior femora and tibiae (the hinder tooth of 
the former being reduced to a mere anguiiform prominence, 
whilst that on the posterior edge of the latter is almost obsolete 
— ^indeed, completelv so in the opposite sex) is sufficient, apart 
from its rather smaller size and its somewhat more deeply and 
sharply punctured surface, to separate it from its Mediterranean 
ally. Nevertheless it is clear that 8. punctatus is the spe- 
cies which it the most nearly resembles ; and naturalists must 
therefore judge for themselves whether or not they feel boimd 
to regard it as a southern and altered phasis of that insect. 

Fam. TenebrionidsB. 

G^nus Tenebeio, Linn. 

Tenebrio Paivcsy n. sp. 

T, snbcylindricos, crassus, niger, subopaous, nbique densissime ar- 
guteque punctatus ; prothoraoe transTerso, basi fortiter bisinuato, 
ad latera (eequaliter facQe rotundata) et basin tenuiter marginato^ 
BubflBquali (i. e. ad basin ipsam neo transversim impresso, nee 
bifoveolato) ; mesostemo triangulariter oonoavo (lobum proster- 
nalem craasum recipiente), soutello magno transverse subpenta- 
gono-triangulari ; metastemo breviusculo ; elytris ad basin valde 
sinuatisy vix omnino paralleHs (so. pone medium plerumque ob- 
solete sublatioribus), neo solum punctis ubique obsitis sed argute 
substriato-punctatb punctisque perpaucis majoribus prsecipue in 
interstitiis altemis parcissime irroratis; antennis pedibusque 
longiusculis robustis et dense punctatis, Ularum art^ 3^<» elongato, 
reliquis obsolete subserratLs (i. e. intus apice subproductis), ult^® 
penultimo sensim longiore, tarsorum posteriorum art^ basali 
elongate. 

Mas tibiis (prsesertim posterioribus) subarcuatisy neonon intus tu- 
beroolis subdenticuliformibas remotis parce armatis. 

Long. oorp. lin. 6-9. 

HahiUxt ins. Fogo, a d. Barone Castello de Paiva nuper communi- 
catas. 

Several examples of this large Tenebrio have been conmiu- 
nicated by the Bar&o do Castello de Paiva, by whom they 

Ann.dk Mag. N. Hist. Ser.4. VoIy. 17 
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cral aperture. According to these views, the mouth of a Cys- 
tidean does not stand in the centre of the radial sjstem, as it 
does in all the existing Echinodermata. On this point Prof. 
Wvville Thomson has the following observations : — 

" I can see no probability whatever in the opinion lately 
advocated by Mr. Billings, and which has receivea some vague 
support from the writings of De Koninck and others, that the 
^ pyramid ' in the Cystideans is the mouth, and that the aper- 
ture whence the ambulacra radiate is simply an ' ambulacral 
orifice.' Such an idea appears to me to be contrary to every 
analogy in the class. There can be no doubt of the existence 
of distmct openings for the passage of the ambulacral nerves 
and vessels nrom the calyx of many of the palaeozoic crinoids; 
but I think we must certainly assume that in this, as in all 
other known instances, these vessels had their origin in an 
annular vessel surrounoing the mouth. In the whole class 
the oesophageal circular canal seems to be the origin and 
centre of the ambulacral system. It is the first part which 
makes its appearance in the embryo, and is so permanent and 
universal that one could scarcely miagine a radiating ambula- 
cral vessel rising from any other source. The early origin of 
this important vascular centre, in this annular form and in 
this position, evidently depends upon, and is closely connected 
with, the origin of tne nervous system in the oesophageal 
nerve-ring, constant in the whole Invertebrate series"*. 

With all due deference, I cannot admit that we must assume 
that, in the Cystidea, the ambulacral tubes had their origin in 
^^ an annular vessel surrounding the mouth." It is true that 
such a vessel does surround the mouth of existing Echinoder- 
mata ; but there is no essential or direct physiological connex- 
ion between the two organs. Their functions are exercised 
independently of each other. There is no or^an issuing out 
of the alimentary canal that communicates with the annular 
vessel. This latter might be situated in any other part of the 
body, and still perform its functions, provided there were a 
connexion between it and the ambulacra. In this class the 
position of the various organs in relation to each other, and 
also to the general mass of the body, is subject to very great 
fluctuations. Thus the mouth and vent are separated in some 
of the groups, but united in others, while either or both may 
open out to me surface directly upward or downward, or at 
any lateral point. The ovaries may be either dorsal or ventral, 
internal or external, and associated with either the mouth, or 
the anus, or with neither. The ambulacral skeleton may be 

• Edinburgh New Phil. Journal, vol. xiii. p. 112 (1861). 
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imbedded in and form a portion of the general covering of the 
body, or lie upon the surface, or be borne upon free-moving 
arms. In genera belonging to the same family these relations 
are constant or nearly so. but are found to be extremely vari- 
able when different orders or remotely allied families are 
compared. 

While preparing my Decade No. 3, 1 investigated this sub- 
ject, and satisfied myself that in at least a large proportion of 
the palaeozoic Crinoids the mouth was disconnected altogether 
from the radial system. A great many species might be re- 
ferred to in which we can see both the centre from which the 
ambulacra proceed, and the mouth, and at the same time see 
that they are not in the same place. A long train of reason- 
ing is not necessary, only simple inspection. It will be quite 
sufficient to notice a few of these species to prove that the 
rule laid down by Prof. Wyville Thomson is not a general 
rule. 



Fig. 1. 



1^^^. 



Fig. 8. 






Fig. 1. This fi^e is a diagram of the interior of the vault 
of a Crinoid which appears to be Batocrinua icosidactylua 
(Cassiday), a fossil that occurs in the Carboniferous rocl^ of 
Kentucky. It was sent to me by Mr. S. S. Lyon^ of Jefferson- 
ville, Indiana, several years 2^0. The test is m a beautiful 
state of preservation, and perfectly empt^, so that all of the 
markings on the inner surface can be distinctly seen. There 
are twenty-one arms arrangjed in five groups (a), and the same 
number of ambulacral openings ( o), each just large enough to 
admit of the entrance of a slender pin. The mouth {mv) is 
nearly central ; and close to it, on the posterior side, there is a 
small rudely pentagonal space (c) with no markings except 
several small tubercles. The grooves are scarcely at all im- 
pressed J and, indeed, I think they are never so in any Crinoid, 
except m those which have a thick test. In this specimen 
their course is clearly indicated by the remains of the thin 
partitions which either separated them or to which the vessels 
were attached. They do not run directly toward the mouth, as 
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they would do if that organ were the centre of the ambulacral 
system, but to the small space (c) behind it, where there ap- 
pears to have been situated a yesicle or some other apparatus, 
to which all of them were xmited. Whatever may have been 
the structure of this central organ, from which the five main 
grooves radiate, it no doubt represented the annular vessel of 
the recent Echinodermata to which Prof. Thomson alludes. 

Fig. 2 represents the structure of an Amphoracrinus from 
the Carboniferous rocks of Ireland (precise locality and spe- 
cies not determined). There are ten arms; the test is very 
thick ; the ambulacral channels converge to the central point, 
but do not quite reach it; the mouth (mv) is about half- 
way between the centre and the margin. In this Crinoid it is 
perfectly impossible that the mouth can be the centre of the 
radial system, because the two anterior passages, between 
which it is situated, are for their whole length tunnelled, as it 
were, through the substance of the plates, and only penetrate 
downward into the interior at the central space. 

Fig. 3 is a plan of the summit of the widely known and 
remarkable fossil Caryocrinus ornatus (Say). Li this species 
there are only three, instead of five, groups of arms. In large 
individuals there are from twelve to twenty free arms (but 
always arranged in the three groups), with a small pore at the 
base of each. This pore is about the size of the ovarian pore 
of an Echinusy and can only be seen in well-preserved and 
clean specimens. The ambulacral grooves have not yet been 
observed, but their course is indicated by three low rounded 
ridges, which may be seen, in some specimens, radiating from 
a lar^e heptagonal plate situated at c. The mouth [mv) is 
valvular, composed of from five to eight or ten plates, and is 
always situated near the margin between the two anterior 
groups of arms. With the exception of the ambulacral Dores, 
there is positively no other aperture in the summit of Caryo- 
crtnus. If it be true that the mouth of an Echinoderm must 
be always situated in the radial centre, then Caryocrinus and 
also nearly all the palaeozoic genera were destitute of that 
aperture. 

Caryocrinus is a genus which seems to form a connecting 
link between the Crinoidea and the Cystoidea. By examining 
numerous well-polished sections, I find that the structure of 
the respiratory areas is the same (in generalplan) as that of 
the genera OlyptocysHtes^ Pleurocystitesy and EchinoencriniteSj 
as will be shown farther on. The arms are also arranged in 
three groups, as in Sphceronites and HemicosmiteSj while the 
mouth is valvular. On the other hand, the long cylindrical 
column and the arrangement of the arms around the margin, 
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with the ambulacfal pores at their bases^ are Crinoidal cha- 
racters* 

In addition to the above, the following species may be re- 
ferred to as examples of Crinoids with the mouth separate 
from the centre of tlie radial system : — 

Amphoracrinua tessellatua (rhillips). Figured by J. Rofe, 
Esq., Geol. Ma^. vol. ii. p. 8, fig. 3. The figure represents a 
cast of the intenor of the vault, showing the five ambulacral 
grooves in relief. The mouth is situated in the angle between 
the two anterior grooves. 

8trotocrint^perumbro$u8 (Hall, sp.). Figured by Meek and 
Worthen in the * Geology of Illmois,' vol. ii. p. 188, f. 5. 
The specimen is 13 lines in diameter, the ambulacral centre 
13 lines from the anterior margin, and the mouth 11 lines*. 

Glyptocrinua armosus (M'Uhesney, sp.). This extraordi- 
nary Crinoid is figured by M'Chesney in his ' New Pal. Foss.' 
pi. 7. f. 6, and dso by Prof. Hall, in the 20th Reg. Rep. N. Y. 

E)l. 10. f. 11. The specimens are between 2 and 3 inches in 
ength. There are ten arms; the anterior side is much inflated; 
the proboscis appears to be large at its base and excentric in 
its position, but, instead of standing erect, it bends down to 
the surface of the vault, and lies upon it, crossing over to the 
posterior margin. Judging from the figures, the centre of the 

• In Awil last I received from Messrs, Meek and Worthen a paper 
entitled ''Notes on some points in the Structure and Habits of the Paheo- 
zoic Crinoidea." Of all the papers relating to this subject yet published 
uu this continent, this one (at least, so it appears to me) is the most in- 
teresting and important. It is written with a clearness and particularity 
rarely to be seen in paheoutological memoirs. In some respects it con- 
firms the opinions advocated in these notes, but bears directiy against 
my views on the question here under discussion, i. e. '' the position of the 
mouth with relation to the radial centre." As I wish to give the remark- 
able observations of the authors full consideration, I shall not discuss 
them now, but delay until the September No. of this Journal. [Meek 
and Worthen's paper is given in Silliman's Journal, Julv 1860, p. 23.] 
I ^all only state here that I believe that the grooves on the ventral disk 
of Cyathocrinus, and also the internal " convoluted plate" of the palasozoic 
Crinoids, with the tubes radiating therefrom, belong to the respiratory 
and perhaps, in part, to the circulatory systems — not to the digestive 
svstem, as is supposed by the authors. ThQ convoluted plate, with its 
thickened border, seems to foreshadow the ^' oesophageal circular canal," 
with a pendent madreporic apparatus as in the Holotnuridea. To me the 
final determination of this question is of much importance ; for if Meek 
and Worthen are right, then I must be wrong so far as regards nearly all 
that I have published with reference to the mnctions of the apertures of 
the palsaozoic Echinodermata. It is fortimate that the solution of this 
curious problem is now undertaken by men who have access to the mag- 
nificent cabinets of the geologists of the western States, and also by men 
who habitually discuss scientific subjects with the sole object in view of 
arriving at the truth. 
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base of this orean must be distant from the radial centre at 
least one-fourth of the whole width of the vault. O. sipho^ 
natua (Hall), figured on the same plate, shows that the anterior 
grooves curve round to the posterior side of the proboscis, as 
thev do in B. icosidaciylus above cited. 

I should also state here that, two or three years ago, Mr. 
Meek, to whom I had written for information on this subject, 
wrote me that in all cases where he had observed the grooves 
on the interior of the vault, thej radiated, not firom the mouth, 
but from a point " in front of it," (This would not be in front 
of, but behind, the mouth, according to the terminology used 
in these notes. I think tnat the side in which the mouth is 
situated should be called " anterior" or "oral," even although 
both the mouth and anus should be included in it.) 

In all the species above cited, the figures (with the exception 
of that of C. omatus) exhibit the relative position of the mouth 
and radial centre as it has been actually seen in casts of the inte- 
rior of the vault. But, besides these, numerous examdles may 
be found in the works of Miller. Austin, De Koninck, i^hillips, 
Meek^ Worthen, Shumard. Hall, Lyon, Cassiday, and others, 
of Crmoids whose external characters show that, in them, the 
mouth cannot be in the central point from whicn the grooves 
radiate. 

With respect to Prof. Thomson's theory, I freely admit 
that, if it is true that in all the Echinodermata, fossil and 
recent, the mouth is the radial centre, then that aperture must 
be the one which I call the ambulacral orifice in the Cystidea. 
The views, however, advocated by me in my Decade No. 3 
appear to be gradually gaining ground. As these fossils are 
rare, few have occasion to study them ; and consequently the 
subject has not been much discussed since 1858, the date of 
the publication of that work. The following are the only 
authors, so far as I have ascertained, who have given their 
opinions on this vexed question during the last eleven years : — 

Prof. Wyville Thomson, op. cit. p. Ill (1861), agrees with 
me that the lateral aperture is not an ovarian orifice, but, as 
we have seen, is strongly opposed to the view that it is the 
mouth. He calls it the anus. 

Prof. Dana (Man. Geol. p. 162, 1863) recognizes it as the 
homolo^e of the simple aperture (oral and anal) in the sum- 
mit of those Crinoids which have but one. This is exactlj my 
view. [J.W. Salter agrees with Prof. Thomson that it is the 
anus, not the ovarian aperture* (Mem. Greol. Sur. G. B. vol. iiu 
p. 286. 1866.) Prof. S. Lov^n, of Stockholm, has described, 
m the ' Proceedings of the Royal Swedish Academy,' 1867, the 
remarkable sea-urchin,^ic*A:ta mirabtlts (Gray), which has the 
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mouth constmcted on the same plan as that of the Cjstid 
that is to say, with five triangalar valve-like plates, which are 
immediately attached to the interambulacral plates, without 
the intervention of a buccal membrane. After comparing this 
structure with the valvular orifice of Sphceronites jpomum 
(Gyll.)) 1^® ®^ • — ^^ that the * pyramid.' which in Leahta is the 
armature ana covering of the mouth, is the same thing in the 
Cystidea is now quite certain : in the last-named group it 
was, doubtless, also the vent. The mouth does not be wnere 
J. Miiller and Volborth sought for it. viz. in the centre of the 
ambulacral furrows : and the organ mteipreted as the vent by 
Volborth and Von Buch, is more correctly regarded aa an ex- 
ternal sexual organ." (Geol. Mag. vol. v. p. Ibl, Dr. Ltitken'a 
transl.)] 

2. On the Pectinated Bhomba and Calycine Pores of 
the Cystidea. 

None of the organs of the Echinodermata have been the 
subject of so much speculation as the calycine pores and the 
so-called "pectinated rhombs " of the Cystidea. Their rela- 
tions and ranction long remained in doubt; but there seems 
to be now sufficient data to show that they are respiratory 
organs, and also that they are the homologues of the tubular 
apparatus which underlies the ambulacra of the Blastoidea. 
J. Miiller suggested a comparison between these peculiar or- 
gans and the respiratory pores of the Asteridae (Ueber den 
Sau der Echinodermen^ p. 63, 1854). Prof. Huxley has placed 
them in the same relation (Medical Times, Dec. 1856). Eich- 
wald caUs them respiratory pores (LethsBa Rossica, vol. i. 
p. 614: 1860). Prof. Dana says " they are probably connected 
with an aquiferous system and respiration" (Man. Geol. 
p.l62 : 1863). Mr. Rofe, after showing that their structure is 
the same as that of the striated surfaces between the rays of 
Codaster^ says, " From the construction of these striations on 
the face of Uoaastery and on the * pectinated rhombs ' of the 
Cvstidea, may we without assumption suggest the possibility 
of their being respiratoir sacs, lined with ciua, and constructed 
of a porous test, througn which air from the water could pass 
by diflFdsion" (Geol. Mag. vol. ii. 251 : 1865). As for myself, 
when I prepared my Decade on the Cystidea, I gave this sub- 
ject a ^reat deal of consideration, and studied a larjge number 
of specimens, but could arrive at no conclusion satisfactory to 
myself. I am now convinced that the view of the above- 
named distinguished authors is the correct one. These are 
respiratory organs. In all the species in which they occur 
they seem to be constructed on the same general plan, t. e. 
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the interposition of an exceedingly thin partition between the 
circumambient water and the fluid withm the general cavity 
of the body. They are usually of a rhomboidal shape, each 
rhomb being dividfed into two triangles by the suture (c c, 
figs. 4, 5) between two of the plates. In several of the genera 
the two halves of the hydrospires are reniform, ovate, or 
lunate, and either internal or external. 



Fig. 4. 



Big. 5. 



Fig. 6. 





Fig. 7. 



Fig. 4. Hydrospire of Carvocrmus omatus : a, surflGu^e view, the dots 
around the margin are the spiracles, the small dotted lines represent 
the course of tne flat internal canals ; c c, suture between tne two 
plates: 6, transverse section. Fig. 5. Hydrospire of Fieurocydites : 
a, surface view ; c c, suture ; 6, traiisverse section. M}r. 6. The same, 
with the points c c drawn together. Ilg. 7. Internal gill of a spider. 

In order to avoid the use of double terms, I propose to call 
them " hydrospires ^^^ and their apertures ^^pores^^ ^^fssureSy^ 
or " spiracleSy according to their form. 

In Caryocrinus ornatv^ the hydrospires (fig. 4) are of a 
rhomboidal form, and have each of the four sides bordered by 
a single row of small tubercles. Some of these tubercles have 
a single pore in the summit, while others are perforated with 
a variable number — from two to twenty, or perhaps more, 
thus becoming vesicular or spongy. It is only tne apex of the 
tubercle, however, that has this structure ; for when this is 
worn off, there is only a single pore to be seen. The pores 
penetrate through the plates, but do not communicate directly 
with the general cavity of tne body. Internally each hydro- 
spire consists of a number of flat tubes arranged parallel to 
each other and lying side by side, in the direction of the 
dotted lines in fi^. 4 a. Each tube receives two of the pores 
seen on the exterior — one pore at each end. These tub^ are 
composed of a very thin shelly membrane, which, although 

Sossessed of sufficient rigidity to maintain its form, was, no 
oubt, of such a minutely porous texture as to admit of the 
transfusion of fluids in both directions — outward and inward. 
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In a large hydrospire there are about twenty of those tubes ; 
their greatest breadth is at their mid-length, where they are 
crossed by the suture (c c) ; and as they become narrower 
accordingly as their length decreases, the one in the middle 
projects the deepest into the periviscend cavity. In con- 
sequence of this arrangement, when a section is made across 
the hydrospire at the suture, c c, fiff. 4 a^ the form b is obtained, 
where c c is the surface of the sheU, while the comb-like struc- 
ture below represents the tubes. 

Specimens of C. ornattts almost entirely empty are often 
found ; and in some of these the internal form of the hydro- 
spires is sometimes preserved. Those that I have seen have 
the form of small rhomboidal p3rramids, with four slightly 
convex sloping faces, and composed of a number of vertical 
parallel plates (the casts of the mterior of the tubes), the sub- 
stance of the tube itself not being preserved. I have, how- 
ever, several polished transverse sections in which I think the 
thin walls can be seen. 

The structure of the hydrospires is such that there can 
scarcely be any doubt that they are respiratory organs. The 
sea-water entered through the pores, and aerated the chyla- 

Siueous fluid contained in the perivisceral cavity by trans- 
usion through the exceedingly thin membranous shell that 
composed the walls of the tubes. The number of pores varies 
with the size of the individual. In large specimens there are 
from 800 to 1000. 

It has been stated by some authors that the pores were pas- 
sages for the protrusion of internal organs connected with the 
vitality of the animal. The fact, however, that the pores do 
not penetrate into the general cavity of tne body disproves 
this theory; and, moreover, through many of the tubercles 
(those with a vesicular and spongy summit) such protrusion 
woidd be utterly impossible. 

In Caryocrinus omatus there are thirty hydrospires, arranged 
as follows : — 

1. Ten at the base — ^half of each on a basal plate and the 
other half on one of the subradials, their longer diagonal 
vertical. 

2. A zone of six aroimd the fossil at the mid-height, their 
longer diagonals horizontal. These seem to be imperfectly 
developed ; for, on the inside, the tubes occupy only a small 
space in the centre. 

3. A third band, of fourteen — two of them with their longer 
diagonals vertical, and the others arranged in six pairs, the 
diagonals of each pair inclining toward each other upward 
at an angle of about 30°. There are only three interradii in 
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Caryocrinus ; the mouth is placed in one of them, and the two 
hydrospires with vertical diagonals in the other two. 

In Pleurocyatites the hydrospires are also of a rhomboidal 
form ; but, instead of having tne tubular structure of Caryo^ 
crinusy they consist of a number of parallel inward folds of an 
exceedingly thin part of the shelL These folds^ no doubt, 
represent the tubes of Caryocrinus. If we grmd down a 
hydrospire of this latter, so as to remove all the shell, and 
expose the edges of the tubes, it then presents precisely the 
same form as fig. 5 a (t . e. the lorm of a rhomb longitudinally 
striated at right angles to the sutare, and with no pores). The 
transverse section iix Pleurocyatites only differs m)m that in 
Caryocrinus in havinff no shell between the points cc. In 
the hydrospire of Pfeurocystites robustuSy of the Trenton 
Limestone, we have the commencement of the formation of an 
internal gill with a single spiracle. The surface is not flat, as 
it is in many species, but concave, as shown in the section ; 
and it is evident that if the concavity were carried further, 
and at the same time the points c c made to approach each 
other, the effect would be to produce an elongated sac, 
deeply folded on one side, and with a fissure extending the 
whole length on the other side. The transverse section of 
such a sac would be fig. 6, the same as in Peniremites. Again, 
if we contracted the four sides, gradually curving them outward 
at the same time, but not diminishing the superficial extent 
of the waUs of the folds, although altering the form to corre- 
spond with the decreasing aperture, the result would be a 
deeply folded flask-shaped sac, witn a small round orifice 
like fig. 7, which is the mtemal gill of a spider. 

In PauBocystites tenuiradicUuSj a species very characteristic 
of the Chazy Limestone, the whole surface (in tne condition in 
which the fossil is usually found) is covered with deeply striated 
rhombs, the fissures being deepest where they cross the suture, 
and growing gradually shallower as they approach the centre 
of the plates, where they die out altogether. Detached plates 
occur in vast abundance, but no perfect specimens have ever 
been found. I discovered, however, several fragments of the 
body sufficient to give the general form and to show that,, 
when the surface is perfect, all these fissures are completely 
covered over by a very thin shell, and that when they cross 
the suture, there is a small pore in the bottom of each which 
penetrates to the interior. The rhombs of this species are 
thus external hydrospires. The fissures seen in the ordinary 
weathered specimens are the remains of flat tubes like those 
of Caryocnnusy situated on the outer instead of the inner 
surface of the test The chylaqueous fluid passed outward 
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through the pores and filled the tubes, to be aerated through 
the thin external covering by the surrounding water. In 
Caryocrinvs the water passed inward, through me pores, into 
the tubes, and aerated the fluid within the general cavity of 
the body. 

The discovery that the fissures and pores of the Cvstidea do 
not communicate directly with the general cavitjr of the body 
is entirely due to Mr. Rofe. After reading his highly impor- 
tant paper, I re-examined a great number of specimens, and 
founa sufficient to confirm his observations. 

3. On the Genm Codaster. 

Every author who has described a species of this genus has 
remark^ the peculiar striated areas in the interradial spaces. 
Prof. M^Coy, the founder of the genus, pointed out their re- 
semblance to the hydrospires of the Cystidea : but it was Mr. 
Rofe who first showed that they were also identical in struc- 
ture therewith. On comparing one of these with that of the 
Cystidean Pleurocystites (fig. 5), we at once perceive that they 
are the same in external form, while Mr. Rofe's figures show 
that the section at <?rf(fig.8) has the structure of fig. 9, which 
only difiers from fig. 5 ft in being straight above instead of 
concave, and in bemg divided into two parts. This division 
is the K«ult of the position of the arm, which cuts the hvdro- 
spire in two in a direction parallel to the fissures. By draw- 
ing the points d a and a d together, we get figure 10, which 
is, in general plan, a section across one of the ambulacra of a 
Pentremite. On examining nearly all the published figures 
of species of this genus, I nnd that there is a series of forms 
which exhibit a gradual passage, from those with the hydro- 
spires almost entirely exposed (as in fig. 8), through others, in 

Kg. 8. Fig. 9. Kg. 11. 

Fig. 10. 



Fig. 8. Summit of C aeuUtSf M'Coy : m Vj mouth and vent ; d d, suture 
, acro60 the poeterior hydrospire. 'Fig. 9. Section across the h^rdrospire 
from dto a'y at a is the place of the arm. Fig. 10. The section con- 
tracted as in fig. 6. Pig. 11. Summit of PerUremitet cmyophyUotus, 
De Koninck. 
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which they are crowded more and more under the aims, until 
at length they become altogether internal. 

In C acuttcs (fig. 8) only a small portion of the hydrospire 
is concealed under the arm. In C. canctdenstSy a new species 
lately discovered in the shales of the Hamilton ^up in Ca- 
nada West, each of the four interradial spaces m which the 
hydrospires are placed is excavated in such a manner as to 
form a small triangular pvramtdy with two of its faces sloping 
down toward the sides of the two adjacent arms. On tnese 
two slopes are placed the hydrospires, which appear to have 
one fissure entirely under and another partly imder the arm, 
five others being fully exposed. S. S. Lyon has described a 
species under the name of C. alternatuSy in the * Geology of 
Kentucky.' vol. iii. p. 494, from the Devonian rocks of that 
State, which closely resembles C, canadensis^ but is still dis- 
tinct therefrom. Speaking of the structure of the summit, 
he says : — ^^ The depressed triangular intervening spaces are 
filled with seven or more thin pieces, lying parallel to the 
pseudambulacral fields, articulatmg with the summit of the 
second radial, and the prominent ridge lying between the 
pseudambulacra. These pieces were evidently capable of 
bein^ compressed or depressed: the ^ point ^ at the lateral 
jimction of the second radials is in some specimens folded 
over toward the mouth, so as to entirely obscure these trian- 
gular spaces by covering them." This important observation 
proves that even in the same species the hydrospires may be 
either partly or whoUv concealea under the arm. The "poini*^ 
to which Mr. Lyon alludes is seen above, in fig. 11, just below 
the letter /*; it is the same as the " small triangular pyramid ^^ 
in C. canadensis. It is evident that (supposing the shell 
to be flexible), if these points were to be drawn inward, the 
movement would gradually cause what remains exposed of the 
hydrospire to be covered, until at length it would be entirely 
concealed under the arm. The five points would then be 
situated in the angles between the five ambulacra, as they are 
in the ^enus Fentremites (fig. 15). The concealment of the 
hydrospires may also be the result of the widening of the 
arm. This is well shown in P. caryophyllatusy De Koninck 
(P. OrhignvanuSy according to Roemer), P. Schultziiy DeVem., 
and several other species. In these the apices of the pyra- 
mids remain near the margin ; but the hydrospires are nearly 
covered by the wide arms. This is shown in fig. 11, where the 
ends of the fissures of the hydrospires are seen along the sides 
of the angular ridges which extend from the apices of the 
pyramids to the angles between the arms, I do not think that 
such species can be referred to Pentreviites ; and if I had spe- 
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cimens before me instead of figures only, I should most proba- 
bly institute a new ^nus for their reception. 

Our specimens of (7. canadensis are well preserved, and 
show the characters of the arms perfectly. After many careful 
examinations' imder the microscope, I can state positively that 
in this species the so-called " pseudambulacral fields have 
no pores. The markings that have hitherto been mistaken for 
ambulacral pores in Codaster are not pores, but the small pits 
or sockets which received the bases of the pinnulsB. The rays 
therefore in this genus are not " pseudambulacral fields," in 
the sense in which that term is used in descriptions of species 
of Pentremitesy but simply recumbent arms, identical in struc- 
ture with those of the Cystidean genera Olyptocystitesj Callo^ 
cystitesj ApiocystiteSj and others. They lie upon the surface 
of the plates which constitute the shell of the animals — ^not 
imbedded in them, as in Pentremttes. The large lateral 
aperture is both mouth and vent, and the central opening 
heretofore called the mouth is the ambulacral or, more pro- 
perly, the ovarian orifice. As therefore Codaster has the arms 
of Apiocystttesy the hydrospires of PUurocystiteSy and the con- 
fluent mouth and vent common to all Cystideans, I propose 
to remove it from the Blastoidea and place it in the order 
Cystidea. 

4. On the Oenus Pentremites. 

In Pentremites the hydrospire is an elongated internal sac, 
one side of which is attached to the inside of the shell, while 
the side opposite, or toward the central axis of the visceral 
cavity, is more or less deeply folded longitudinally. There 
are two of these to each ambulacrum, attached along the two 
lines of pores. There appears to be a fissure extending nearly 
the whole length in the direction of the dotted line/ (fig. 12). 
One edge of this fissure is attached to the lancet plate, along 
one side of the line of pores, the other to the shell, on the other 
side of the row. The pores all enter the hydrospire through 
this fissure. There are ten hydrosjjires, connectea together m 
pairs, each pair communicating with the exterior through a 
single spiracle. The arrangement of the folds varies according 
to the species. In P. Oodoni there are five folds, the outer 
sides of which are close up to the inner side of the lancet 
plate (fig. 13). In a specimen of P. obesusy Lyon, nearly two 
mches in diameter at the mid-height, the hydrospires extend 
inward about three lines, the main body being about one line 
from the lancet plate. There are five folds, each two lines 
deep ; and thus, if the thin shelly membrane which constitutes 
the wall of the hydrospire were spread out, it would have a 
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width of twentjr-two lines : and the ten together would form a 
riband about eighteen inches in length and nearly two inches 
wide. The object of the folding is, of course, to confine this 
lar^e amount of surface to a small space — an arrangement 
which at once proves the function to be respiratory. Of those 
figured by Mr. Rofe, P. ellipHcuSy Sowerby, appears to have 
only one fold ; P. injlatus. idem, shows eight folds in one and 
eleven in the other hydrospire of the same ambulacrum. 
Another specimen, figured by Mr. Rofe under the name of 
P. florealis^ Say, has nve folds situated at a distance from the 
inner surface of the lancet plate^ as in P. dbesue. From the 
form of the organ, I think that M.r. Bofe's specimen cannot be 
the species cafled P. florealia by Say. 

If it be granted that these organs are respiratory in their 
function, then their five apertures should be called spiracles^ 



Fig. 12. 



Rg. 13. 





Rg. 14. 



J?lg. 16. 



Fij^. 12. Diagrams of one pair of the hydrospires of a Pentremite : a, the 
inner side ; h, the outer, or side attached to the shell ; /, the fissures. 
Fig. 13. Section across an ambulacrum of a specimen of P. Oodoni^ en- 
larffed 3 diameters : ^ lancet plate ; g, ambulacral (jroove ; p p, pores 
leading into the hydrospires ; h h, the two hjdrospires, in transverae 
section. Fig. 14 Ideal figure of a transverse section through an entire 
specimen, showing the ten hydrospires : /, one of the five lancet plates ; 
pp, pores ; r r, the two branches of one of the radial jJates. Fig. 15. 
Summit of P. conoideus : a^ anterior side ; g, ambulacral grooves (copied 
from Dr. Shumard, but with the ovarian pores added). 
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not " ovarian orifices." The large anterior aperture would 
thus be the oro-anal spiracle. Applying this system of termi- 
nolo^ to other groups, the so-called ovarian orifice of the 
Cystidea, the homologous aperture of NucleocrinuSy Cadaster y 
CtranatocrtnuSy and of the palaeozoic Crinoidfea generally (but 
not of the recent forms) should be styled the oro-anal orifice, 

I think that the side of an Echinoderm in which the mouth 
is situated should be called " anterior," even although the anus 
and the mouth be confluent in one orifice. Most starfishes 
have but one aperture for mouth and vent, and yet it is called 
the mouth by naturalists generally. Why not call the under- 
side of a starfish " the anal or posterior side," and the central 
aperture the " anus ?" 

Dr. B. F. Shumard has shown (Trans. Acad. Nat. Sci. St. 
Louis, vol. i. p. 243, pi. 9. fig. 4) that in perfect specimens 
of P. conoideusy Hall, the six summit-apertures are closed by 
several small plates. In a specimen oi the same species, sent 
me by Mr. Lyon, in which those plates are partly preserved, I 
find mat there is a small pore in each of the five angles of the 
central aperture. The five ambulacral grooves enter the inte- 
rior through these pores. I have copied his figure, but modi- 
fied it by addine tne pores, fig. 15. He also found that the 
summit of P. stUcatuSy Roemer, was covered with an integu- 
ment of small plates arranged in the form of a pyramid. 
From these facts he infers that in all the Pentremites the 
summit-apertures will be found, in perfect specimens, to be 
closed in a similar manner. 

Dr. C. A. White, at present State Geologist of Iowa, in a 
paper on the same subject (Bost. Joum. N. H. vol. viii. 
pp. 481-488), describes P. Nortooodiiy Owen and Shumard, 
and P. steUiformisy id., as having a similar structm-e ; but he 
goes further : he considers the central orifice " not to be the 
mouth ^^ and I believe that he is the first naturalist who ever 
published such an opinion. His idea of its function is thus 
expressed : — " It seems more probable that, as the ova were 
germinated within the body, they found their exit through 
the central aperture, and were conveyed along the small cen- 
tral grooves of the pseudambulacral fields before mentioned, 
beneath the plated integument, to the bases of the tentacula, 
where they were developed and discharg^ as in the true 
Crinoids." I perfectly agree with Dr. White in this view. 
The central aperture is not the mouth ; in fact, it is not a 
natural orifice, but a breach in the summit caused by the 
destruction of a portion of the vault. The true natural orifices 
of this part are those that I have discovered in P. conoideuSy 
as above mentioned. They are the homologues of the ovarian 

Ann. & Mag. N. Hist. Ser.4. VoI.y. 18 
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pores at the bases of the arms of Caryocrinus. and in part, as 
1 shall show in another part of these notes, of the ambnlacral 
orifices of the true Crinoids. 

With regard to the structure of the calyx of Pentremites^ it 
is generally supposed that there are only three series of plates 
— ^the basal, radial, and interradial. Mr. Lyon has adyanced 
the opinion that there are three small plates below those now 
called the basals (Geol. Ky. vol. iii. p. 468, pi. 2. fig. 1 c). 
I have examined a number of specimens with reference to this 
point, and I think he is right. There are three small penta- 
gonal basals, the two upper sides of each of which are exca- 
vated to receive the subradials, i.e. those at present designated 
" the basals.*' They are in general anchylosed to the sub- 
radials ; but in one of Mr. Lyon's specimens that I have seen 
they are distinctly separate. 

[To be continued.] 



XX VIL — Note on an undescribed Fossil Fish from the News- 
ham Coal'shale near Newcastle-upon-Tyne. By Albany 
Hancock, F.L.S., and Thomas Aithey. 

For several years past we have been much puzzled with a 
large ichthyic tooth that is not by any means uncommon at 
Newsham. We could not make out to what fish to assign it. 
Indeed there is but one, of sufficient size, found in the locali^. 
of which the teeth are not known, that was at all likely ; ana 
the remains of this were supposed to belong to Rhizodus ; and 
as the teeth in question are perfectly devoid of cutting-edges, 
they could not belong to it. We had doubts, however, as to 
these remains really being those of that obscure fossil, and 
thought that probably they would be found some day or other 
associated with our unknown tooth — ^that it belonged, in fact, 
to these supposed Rhizodus-houea. And such is apparently 
the case. 

A jaw has just been obtained at Newsham with one of these 
large eni^atical teeth attached, and the surface-ornament of 
the bone is of the same character as that of the remains alluded 
to. This jaw, which is a left majidible, is quite perfect in 
front ; but the proximal extremitjr is broken away. The part 
that remains is upwards of seven inches long, and an inch and 
five-eighths wide ; the margins are nearly parallel ; the alveolar 
border is pretty straight, but rises up a little in front, which is 
rounded. About an inch behind the anterior extr^nity, a 
large stout laniary tooth is placed on this elevated part ; it is 
slightly recurved, but the apex is gone. What remains noea- 
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811163 an inch in length ; the baae is broad, being quite five- 
eighths of an inch wide ; and the tmper, broken extremity is 
three-eighths of an inch across. When perfect, this tooth 
could not be less than an inch and five-eighths in length, as is 
proved by comparing it with a perfect tooth of the same size 
at the base. The base is deeply folded, the folds being rounded 
and covered with minute, sharp, raised striae, which pass up- 
wards and die gradually out as they approach the broken 
extremity. 

Along the alveolar border there are nine small teeth, three- 
eighths of an inch long ; they have much the character of the 
lar^ laniary tooth, eimibiting the same minute characteristic 
stnation, but do not seem to be folded at the base. The first 
of these is about a quarter of an inch behind the large tooth ; 
the next two are about the same distance apart from each 
other and from the first tooth ; the fourth, fifth, and sixth are 
divided from these and from each other by a space of five- 
eighths of an inch ; the seventh is a little more than one-eighth 
of an inch from the sixth, and a quarter of an inch from the 
ninth, which is an inch and a quarter from the broken extre- 
mity of the mandible. 

The whole surface of the dentary bone is covered with small 
rou^h tubercles, which have a tendency to run in lines, pro- 
ducmg vermicular grooves. This peculiar character of bone- 
surface at once associates our mandibular fragment with the 
remains abeady referred to, and supposed to be those of Rhx- 
zodusy and for a description of which we must content our- 
selves, on the present occasion, with referring to onr paper 
" On Reptiles and Fishes from the Shales of the Northumber- 
land Coal-field " (Ann. Nat. Hist. ser. 4. vol. i. p. 346). But 
we mar remark that among these remains are many well- 
markea fragments and several perfect crescentic gill-plates or 
opercula, the larjgest being six inches in length ; but one re- 
cently acquired is seven inches long ; and a broken specimen 
in our possession could not have measured much imder ei^ht 
inches when perfect. There are also described along with 
these remains two or three jugular plates six inches long ; and 
these are associated with a number of the body-scales, three 
inches in diameter, usually supposed to be those of Rhizodus. 

Here, then, we have the crescentic opercula usually attri- 
buted to Bhizodusj and jugular plates, with many other bones, 
all having the surface-ornament similar to that assi^ed to 
that fossil, and associated with the bodjr-scales described as 
belonoing to it — all occurring in a locality where the unmis- 
takable tooth of the large Rhtzodus has never yet been found. 
And in this locality another large tooth occurs, with peculiar 
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characters, and has now been found attached to a jaw the 
surface-ornament of which perfectly accords with that of the 
above-mentioned remains. However it may be with RkizoduSy 
it would therefore seem impossible not to adopt the conclusion 
that all these specimens belong to one and the same fish ; and 
the tooth proves that they can have nothing to do with BAi- 
zodus. For this fish, then, so characterized, and which seems 
to us to be generically as well as specifically new, we propose 
the name Archichthys sulcidens. 

We must add, before concluding this note, that the teeth of 
our new fish sometimes measure two and a half inches in length 
and are upwards of an inch wide at the base, and that upwards 
of a score of specimens of it have occurred at Newsham. It is 
therefore pretty certain that thev never attain the dimensions 
of those o{ BhizoduSj from which they can always be distin- 
guished bv their rotundity, the total absence of cutting- 
edges, -and the fine striation of the surface, thoueh they are 
folded at the base in a manner similar to those of that great 
enagraa. 

We may also add that thirteen onercular plates have been 
foimd, some being quite perfect ana in excellent condition. 
The scales, too, are not by anv means rare in the same loca- 
lity. The remains, then, of this fish bein^ so abundant, the 
non-occurrence of the large JBAiiorfw-tooth is very significant. 



XXVIIL — On a new Species ofSeLgittsLfrom the South Pcmjtc 
(S. tricuspidata). By Wm. S. Kent, F.Z.S., F.B.M.S., of 
the Geological Department, British Museum. 

Some months since, Mr. T. J. Moore, the able Conservator of 
the Free Public Museimi, Liverpool, received from the South 
Pacific, in company with Leptocephali Mid an infinite number 
of other oceanic forms (the produce of surface-dredging on the 
high seas), certain organisms of such a fish-like outward ap- 
pearance, that they were consigned to the hands of a cele- 
orated icnthyologist for identification. The peculiar armature 
of their cephalic region plainly indicated, nowever. that, if 
fish, they were very aberrant representatives of the class. 

The privilege of examining them having been afforded me, 
the idea at once suggested itself that they belonged to that in- 
teresting eroup, most closely approximating to the Annelida, 
designatea by Professor BLuxIey the ChsBtognatha, and of 
which Sagitta constitutes the single genus. 

Subsequent investigation substantiated the correctness of 
the inference primarily arrived at, and at the same time de- 
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monstrated that this form, while presenting all the characters 
essential to Sagitta^ possessed others which seemed to entitle 
it to be ranked as a species distinct from all those that had 
been previously described. 

^ The most recent and exhaustive synopsis of this gCQUs is 
given in the pages of the ' Quarterly Journal of Microscopical 
Science ' for 1866, by Prof. Busk. In this synopsis Mr. Busk 
gives the characters of seven distinct species; with none 
of these, however, have I found it possible to associate the 
form to be here introduced. 

This species, for which I shall here propose the name of 
SagiUa trumspidata (for reasons to be nereafter explained), 
is of large dimensions, measuring very little short oi an inch 
and a half in its entire length ; in regard to size it approaches 
8. lyra^ but it is found, on closer comparison, to oe very 
distinct from that species. In Sa^itta lyra the two pairs of 
lateral fins are described as bemg apparently continuous 
with each other, while at the same time the portions belong- 
ing to the anterior set are much larger than those belonging 
to the posterior ones, and extend lar forward. In 8. tri- 
ciupidataj on the other hand, the two pairs of fins are dis- 
tinctly separate, and the anterior ones do not extend beyond 
the posterior half of the lateral margin of the animal's body, 
and are of smaller dimensions than the two hinder ones. In 
this respect it seems more closely to resemble 8agitta bipunc- 
lata ; but in the armature of the cephalic region, which forms 
the most striking and important character of this species, it is 
found to differ essentially, not only from the two species al- 
ready referred to, but from all 8ag%ttce that have been hitherto 
described. 

In all these this armature is described as consisting of two 
elements : — in the first place, of an outer series of large curved 
corneous hooks or " falces," which are transversely movable, 
and bound the lateral margin of the head on either side ; and, 
in the second place, of an interior set of smaller hooks or 
" denticles," disposed in two series, one behind the other, on 
either side of the median line, and immediately in front of the 
buccal orifice. 

In 8. tricuyndata the large lateral falces are greatlv deve- 
loped, as indicated in the accompanying woodcut; but the 
interior series or denticles are almost entirely aborted, or, at 
most, represented in a very rudimentary condition — ^the only 
structures in any way homologous to these being, first, 
three stylate setae set on a slightly raised prominence situ- 
ated on either side of the anterior portion of the head (see 
fig. 2, a), and, again, a single solitary seta occupying a position 
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midway between these and the large lateral falces (fig. 2, 4) ; 
and it is in reference to the first-mentioned of these structural 
peculiarities that the specific name of tricuspidoUa has been 
applied to it. 

This peculiar armature of the head, just described, is the 
more easily appreciated when compared with that of SagiUa 
bijmnckUay represented in fig. 3, and sharply separates it fix>m 
that or any otner recorded species. 

Fig.l. Fig. 2. Fig. 8. 



Fig. 1. Sagitta tricuspidatay nat. aize : a, alimentary track ; o, an OTary ; 

8pf orifice of one of the spermatic cavities. 
Tig. 2. Head of the same, viewed firom beneath, considerably enlarged : 

a Sib, the modified denticles ; c, the lateral falces. 
Fig. 3. The same region, under like conditions, of Sagitta b^ntnetaia. 

(After Busk.) 

In technical language, the characters of this new form may 
be briefly drawn up as follows : — 

Sagitta tricuspidata^ sp. nov. 

Body long, somewhat stout. Caudal region one-fifth of the 
length of the entire body, exclusive of the head. Lateral fins 
distmctly separate firom one another ; the anterior pair smaller 
than the posterior. Caudal fin moderately large. Falces bound- 
ing the lateral margins of the head, eight in number on either 
side, those occupying a median position being much the largest. 
The anterior margin of the head bearing a slight prominence 
on either side of the median line, and in which are inserted 
three stylate setsB, a similar solitary seta also occupying a 
central position on each side between these and the lateral 
falces. 

Entire length of the body 36 millims. ; greatest breadth of 
the same 5 millims. 

Habitat. The South Pacific. 

The integument of this species, as preserved in spirit, was 
smooth and very transparent, and appeared to be qmte devoid 
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of the fine setsa scattered over its surface or arranged in fasci- 
cles which have been observed in Sagttta btpunctata and other 
allied species ; it is possible, however, that these latter were pre- 
sent when the animal was alive, their extreme tenuity and tneir 
slender attachment to the surface of the integument rendering 
them exceedingly liable to become detached. One specimen, 
when submitted to dissection, exhibited most clearly the pe- 
culiar and characteristic nervous system described by Professor 
Huxley, and which induced that eminent comparative anato- 
mist to refer this aberrant genus to the Annulose section of 
the Invertebrata, and to consider it most closely allied to 
the Armelida in that section. This nervous system consists 
essentially, in the first place, of a single ganglion lying 
in the abdominal region, firom which proceeds both forwards 
and backwards a pair of lateral chords, the posterior ones ter- 
minating separately in fimbriated extremities, and the anterior 
ones umting with each other above the oesophagus so as to 
form an hexagonal cerebral ganglion, which gives off two 
processes, said by Krohn to terminate in the muscles which 
effect the motion of the falces, and two others which^ passing 
backwards for a short distance^ dilate at their extremities ana 
form the optic ganglia. 

The ovaries in the specimens examined were very large 
and distinct, measuring in one instance one-third of the entire 
length of the animal's body, and demonstrated moreover that 
the animal had arrived at its adidt condition. 

Since Mr. Busk published his monograph of the genus, 
alreadv referred to, he has also recorded, in the pages of the 
same journal (1858), the particulars of the development of this 
interesting genus, as elucidated by the researches of Gegen- 
baur, but which had previously been involved in much otecu- 
rity. That astute naturalist, by confining pregnant indivi- 
duals of S. btpunctata and other species from the Mediterra- 
nean in glass receptacles, obtained ova which were found to 
develope immediately into the adult form without undergoing 
any metamorphosis. These ova or spawn were enclosed in a 
common gelatinous investiture, and m this respect likewise 
showed their affinity to the Annelida rather than to the Mol- 
lusca, of which latter class, in the earlier part of their history, 
the aoffittcB had previously been lookea upon as aberrant 
representatives. 

Subjected to a high power of the microscope, the edges of 
the falces of B. iricusptdata are found to be perfectly smooth 
and entire, and this in contradistinction to those of 8. aerrato- 
dentata. of which Ae inner edges are described as being 
serrated for about one-half of their length. 
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As regards the systematic position and significance of the 
species here introduced, it would seem, in the modification of 
its denticles, to indicate a slightly closer relationship to the 
ordinary forms of the Annelida than the other representatiyes 
of the genus, striate setse set in elevated prominences being 
of such general occurrence throughout the EftranUa and 
Tubicola, 



XXIX. — On the Pairing of Zoospores^ the Morphologically 
Fundamental form of Reproduction in theVegetable Kingdom, 
By N. Pringsheim*. 

The author states that he has previously shown, from obser- 
vations on some genera of the Zoosporece^ that those reproduc- 
tive cells which had been considered resting-spores are the 
female reproductive organs. The male organs in some genera 
have the form of small bodies more or less differing firom the 
zoospores ; in other genera they are so like the zoospores that 
thev appear to be only smaller forms of the latter. 

The views thence derived with regard to the multiplication 
and reproduction of these plants might be assumed to be ap- 
plicable to all those Zooftporens in which two forms of zoospores 
are known, and in which the existence of resting-spores is 
known or suspected. 

But in most genera of Alg® in which zoospores exist, 
resting-spores have not yet been discovered ; and m those ge- 
nera in which two forms of zoospores are known, it has been 
assumed that both kinds are of tne same nature, and that they 
germinate without any sexual act. The author has shown 
that in some genera which have two kinds of zoospores and 
no resting-spores, the small zoospores, passing into a state of 
immobility, become themselves resting-spores, and that these 
restinff-spores, produced by the so-called microgonidia, repro- 
duce tne mother plant. 

These different views must admit of being reconciled, 
unless it be assumed that essential differences in the mode of 
increase and reproduction exist in such nearly allied plants. 
K it be not assumed that all the plants without resting-spores 
are asexual, it must follow either that their resting-spores 
remain to be discovered (which is improbable), or that in the 
ZoosporecBy and in their already known organs, the sexual act 
takes place in a special manner not yet mscriminat^. The 

♦ From the * Monatabericht ' of the Royal Academy of Sciencee of 
BerHn, Oct. 1869. 
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existence of two kinds of zoospores in the same plant seemed 
to aflFord a cine to the discovery of this unknown sekual act. 

The discovery announced in this paper is that of a modifi- 
cation of the sexual act, forming a link between the known 
forms of reproduction, and showing that the different sexual 
products are a series of variations, passing into one another, 
of one and the same form. This modification is here called 
" pairing of zoospores ;" and the essential difference between 
this and other processes of reproduction lies in the appearance 
of motile brooa-spheres*, which are externally just like the 
zoospores. 

The plant in which this modification occurs is Pandorina 
Morumj a plant the different states of which have given rise to 
a number of ^oundless and confusing genera, and which is 
often confounded with another nearly aluea Volvocine, Evdorina 
eleaans. 

U ntil the appearance of the phenomena introductory to re- 
production, the plants are distinguishable by the form and 
arrangement of their green cells. Pandorina has somewhat 
wedffe-shaped cells. The base of the wedge is turned out- 
wards ; and the cells, which are in close connexion with one 
another, entirely fill the oval cavitjr which is enclosed by the 

feneral ^ivelope of the plant. Eudorinay on the other hand, 
as spherical cells arranged in a single layer at the periphery 
of the envelope, and at regular, almost e(]|ual, distances from 
one another. The structure of the cell is identical in both 
plants, and similar to that in the other Volvodneoe. 

The number of cells in Pandorina is typically sixteen, oc- 
casionally less, in Evdorina thirty-two, sometimes fewer. 

Asexual reproduction takes place in Pandorina^ as in other 
multicellular Volvocinece^ by the formation of a perfect young 
plant in each cell of the mother plant. By the gradual dis- 
solution of the general envelope and of the special membrane 
of the mother cells, the youn^ plants become free and escape. 

In sexual reproduction, as m the asexual, the membrane of 
the old plant swells, and sixteen young plants are formed. 
The young plants, however, are (at least in part) not neuter, 
but sexusJ, and either male or female. Whether the mother 
plant is monoecious or dioecious is difficult to determine, be- 
cause the male and female plants are externally alike, and! can 
hardly be distinguished with certainty durmg copulation. 
There is no striking difference in structure between the sexual 
and asexual plants, although, amongst the former, plants with 

* [It is difficult to translate the German word " Befruchtungskugel." 
It is used to express the spore or globular mass of protoplasm before it 
has been fertilized by the action of the spermatozoid^. — Tb.] 
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less than sixteen cells, especially with ei^t cells, are oftener 
produced. " Moreover the dissolution of the memlHiuie of die 
mother cell proceeds more slowly than in the case of neuter 
plants, one result of which is that the young sexual plants 
vary much in the extent of their nowth, and continue united 
in groups of different sizes for a long time after their forma- 
tion, according as a greater or less number of them have hap- 
pened to become free from the gelatinous mass in which thej 
were imbedded. 

As the individual groups are at first motionless, and the 
mother plant loses its cilia during the formation of tne yoxmg 
ones, the entire group is at first entirely quiescent. But 
afterwards the young sexual plants^ Uke the neuter ones, pro- 
duce upon each of their cells two cilia, which commence tneir 
motion as soon as the enveloping mucus admits of it ; and 
thus ultimately the entire group assumes a state of active 
rotation. During the rotation of the groups the same process 
of expansion and dissolution takes place m the membrane of 
the sexual plants as occurred in the mother plant ; but the 
contents of the cells of the sexual plants do not undergo divi- 
sion, but combine to form a single zoospore, which becomes 
fr^e by the rapid dissolution of the membranes. 

In their general structure these zoospores differ in no way 
from other zoospores. At their colourless apex they exhibit, 
like other zoospores, a red body placed on one side of the apex, 
and two long vibrating cilia, by which they move in the 
manner common to zoospores. 

The individual zoospores exhibit no marked differences, 
except that (like the sexual plants from which they spring) 
they vary in size within tolerably wide limits, but not in a 
manner to indicate the existence of two different sorts. 

Amongst the groups of isolated zoospores of different sizes, 
some are at last seen to approaq}! one another in pairs. They 
come into contact at their anterior hyaline apex, coalesce wiui 
one another, and assume a shape resembling a figure of 8*. 
The constriction which marks their original separation dis- 
appears by degrees ; and the paired zoospores form at last a 
smgle large green globe, showing at the circumference no 
trace of their oriffinal separation. It may be seen, however, 
that the globe is larger than the individual neighbouring zoo- 
spores, that it has a strikingly enlarged colourless mouth-spot, 
with two red bodies on the right and left, and that it is fur- 
nished with four vibrating cilia originating in pairs near the 

* [The Oerman expresnon is '^ biscuit-iurtige Gestalt/' bat this, if trans- 
lated literally, would convey no idea to an English reader. — ^Tr.j 
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two red spots. The four cilia, however^ soon become motion- 
less, and, together with the red spots, disappear. 

This act of conjugation occupies some minutes, i, e. from 
the first contact of the zoospores to the formation ol the green 
glohe. The latter becomes the oospore, which, after growing 
slightly larger and assuming a red cobur, germinates after a 
long period of rest, and brings forth a new ±\indorina. 

There is hardly any appreciable difference, except in size, 
and that to no reliable extent, between the male and female 
zoospores. Most frequently a small zoospore pairs with a 
larger one ; but two of equal size (either of me larger or smaller 
forms) often unite. Probably both the females and the males 
yary much in size, the former more so than the latter. 

With regard to the entire plants from which the zoospores 
are produced, there is little doubt that those of the largest size 
are females ; but the sex of the smaller and middle-sized ones 
cannot be determined with any certainty. 

The germination of the oospore is like that of other Volvo^ 
cinecBj especially resembling in its early stage the germination 
of the resting-spores produced by the microgonidia of Hydro- 
dictyon utrictdatum. The oospore bursts and produces a 
single large zoospore (in rare cases two, or even three), which 
divides into sixteen cells and becomes a young Pandortna. 

[The author then remarks that Cohn (m Votvox) and Carter 
(in Volvox and Eudorina) describe the spermatozoids as difiering 
materially from the zoospores, and that they speak of the 
brood-spheres as globular resting-cells. Whilst suggesting 
some possible modes of i^econciling the observations of Cohn 
and Cfarter with his own on Pand^naj the author admits that 
further investigation of Volvox and Eudorina is necessary.] 

A comparison of the relations between the sexual act in 
Pandorina Morum and that in other plants seems to afford a 
clear insight into the gradual changes in the sexual products 
and the sexual act in plants. 

Hitherto the conjugation of the Zygo^porece has appeared to 
have no affinity with the sexual act in other AlgSB ; and these 
plants seemed, therefore, to form a sharply denned separate 
group. 

Considering that in most plants the sexual organs diffsr 
much in form and size, the doubts as to the copulation of the 
ZoosporecB seemed reasonable. The pairing of the zoospores 
whidi takes place in Pandorina with nardly even an incipient 
differentiation of the sexual organs, seems to be a fresh in- 
stance of the act of copulation occurring in plants with motile 
sexual organs, and it forms, therefore, a bridge between the 
Zygospores and the Zoosporece ; and perhaps a more complete 
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knowledge of the mode of conversion of the microgonidia into 
resting-spores in the GhoetophorecBj and especiallj in Drmar' 
naldiaj will disclose the peculiar band of union between mese 
two divisions of the Algae. . 

Whilst this pairing is connected^ on the one hand^ with the 
copulation in tne ZygosporecBy it is still more closely allied, on 
the other hand, with the known sexual process in the Zoo- 
sporeoB. 

Comparing the sexual act in Pandorina and (Edogoniumj 
we find that the anterior, colourless, protoplasmic mass of the 
brood-sphere of (Edogoniutny in front of which, as in Pcmdo- 
rinay tne coalescence with the spermatozoid takes place, is 
identical with the so-called " mouth " {Mund-SteUe) of one of 
the two pairing zoospores oiPandorina^ and with the so-called 
" mouth ^ of the directly germinating zoospores of CEdogonium. 
It maj be taken to be undeniabte that the resting brood- 
spheres of CEdogonium^ as well as those of Vaucherta and 
VoleochoBte. to which those of other Algae which have a less 
defined or nardly perceptible germ-spot are closely allied, are 
only unciliated restini^-forms of zoospores. 

But the analogy of the structure of the brood-sphere and 
the zoospore may be extended far beyond the Algae. 

It would seem to be a result of the foregoing that that 
which in the embryonic vesicle of the Plwenoffams has beai 
called by Schacht the filamentary process {Faden-Appcvrat *) 
is an analogue of the colourless "locus of impregnation" 
{Be/ruchtungsteUe) in the brood-spheres of Aleae, and of the 
mouth or germ-spot of the zoosporesr. The canu-cell observed 
in the central cell of the archeffonium of ScUviniay and which 
seems to occur also universal^ in mosses and ferns, is a 
corresponding organ. The word "germ-spot" (Keimfieck) 
would be a convenient word to express the locus of impreca- 
tion of female plants in general, which term would mclude 
the " mouth " of the zoospores, the colourless protoplasmic 

* [^ Faden'Appartft " is the term used by Schacht to describe the ante- 
rior portion of the germinal vesicle in Crocus WcUaonia and some other 
Slants. He imagines that it exists in all plants in which the pollen-tube 
oes not penetrate the embryo-sac, and he describes it as consisting of 
delicate cellulose threads radiating downwards. Schacht^s observations 
have been questioned by Hofineister, but were partly confirmed by the 
late Professor Henfi^y. The reader may refer to Schacht's P&pers on the 
impregnation of Oladiohs tegetum (Bot. Zeitung, Jan. 15, 1858^, on the 
impregnation of Crocus twrmM (Regensb. Mora, Sept. 21, 1858;, and on 
the impregnation of Santalum awum (Pringsheim's * Jahrbiidier fiir wias. 
Bot. y<^ iv. p. 1), also to Hofineister's remarks in the 'Bonplandia' for 
1856, p. 287, ana in Pringsheim 's * Jahrbiicher fiir wiss. Bot.' vol. L p. 162, 
and to Professor Henfrey s paper on " the Development of the Ovule of 
Sanlalum alhumy' in Trans. Linn. Soc. vol. xxii. — Te.] 
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mass at the fore end of the brood-spheres, the canal-cell of 
the higher Ciyptogams, and the filamentary process (Faden- 
ApparcU) in the embryonic vesicle of Phsenogams. 

Those cases amongst the Algse where, as in (Edogonium 
and Pandorinaj the entire mass of the brood-sphere, including 
the whole of the ^erm-spot, is employed in the formation of 
the embryo, are introductory to the procreative act in Van- 
cheriay wnere a portion of the germ-spot is pushed away and 
east off before impregnation ; and through Vaucheria and the 
analogous formative process in Coleoaujete the passage is 
direct to the canal-cell and the filamentary process. Thus the 
zoospore appears as the ground-form of the embryonal rudi- 
ments in the vegetable kingdom; and in the formation of 
these there is a striking analog to the phenomena which, in 
the formation of the embryo m animals, are distinguishea as 
total and partial segmentation. 

It may also be worth while to call attention to the fact that, 
in comparing embryonic vesicles and zoospores, the position of 
the brood-sphere before impregnation throws light upon the 
direction of the root of the embryo in those plants in which 
an embryo is the result of the procreative act, inasmuch as 
the ^erm-spot, which from (Edogonium up to the Phaenogams 
is without exception turned towards the sexual aperture, cor- 
resDonds, as the zoospores show, to the^oo^ of the germ. 

But it being the fact (as is shown by the spermatozoids of 
(Edogonium and Pandorina) that the differences in form which 
have been hitherto attempted to be established between sper- 
matozoids and zoospores have only a relative value as modifi- 
cations of the same primary form, it will follow that the form 
of the zoospore, in which even the oldest observers noticed a 
connecting link between the vegetable and animal kingdoms, 
may be recognized as the ground-form of all reproductive 
bodies in plants, and thus an embryological unity may be 
distinguished in the v^etable kingdom, unless the mode of 
copulation of the Floridece and the Fungi should turn out to 
be very divergent, as to which further observations must 
decide. 

It is probable that a number of ill-understood phenomena 
and of unintelligible contradictions of reliable botanists as to 
the form and cotour of microgonidia, as to the number of their 
cilia,- as to their behaviour after the cessation of their mobility, 
and, lastly, probably, as to double spores, may be fully ex- 
plained by the supposition of the process of pairing. 

It should now be the object of those observers who are oc- 
cupied in investigating the developm^it of Alg» to look for 
the phenomenon of " pairing," or for motile brood-spheres, in 
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all those Zoosporem in which hitherto zoospores onlj have 
been found* 

The following is a short summary of the results of this 
paper:— 

1. In the division of the Zoospcrem there are to be found 
motile brood-spheres which appear in the form of zoospores. 

2. The restmg brood-spheres are more or less abnormal 
forms of the zoospore, devoid of cilia. 

3. The colourless anterior end of the brood-spheres of A^ae, 
the " canal-cell " of the higher Cryptogams, and tiie " fia- 
mentaiy process" of Phasnogams are structures which are 
morphologically identical with the so-called mouth, gam- 
spot, or, what is the same thing, UtiAfoot of the zoospore. 

4. By analogy to the phenomena of total and partial s^- 
mentation in ammal ova, it hi^pens in plants that sometimes 
the entire mass of the brood-sphere is appropriated to the 
formation of the embryo, sometimes only a portion of it ; in 
the latter case there occurs an entire (?) or partial casting-<^ 
of the colourless foot of the brood-sphere, which ca8ting-<^ 
occurs sometimes before (as in Vaucheria^ ColeochcBtej and 
8alvinia)y sometimes after (?) impregnation (as in Phseno- 
gams). 

5. The remarkable phenomenon ^that the zoospore is the 
morphologically fundamental state of the reproductive organs, 
is an argument for the embryological unity of the vegetable 
kin^om, and shows that there is a morphological as well as 
a histological point of contact between it and the animal 
kingdom. 



XXX. — A last word in Rqply to Dr. Chapman and Mr. Fre- 
derick Smith on the Relations of the Wasp and Rhipiphorus. 
By Andrew Mubray. 

The subject has now been so fully ventilated that farther 
discussion seems unnecessary. We have reached that stage 
when little mote can be said on either side until farther 
observation shall have given us fresh materials to argue from. 
The discussion which nas taken place, however, has been of 
good service in clearing away irrelevant matter, and showing 
us where the pinch really fies. I trust that Dr. Chapman 
may have every success in his researches during the ensuing 
summer J and should he succeed in proving me to be in the 
wrong, 1 promise to make him my fullest and handsomest 
acknowledgm^its. 

To Mr. Smith I have stiU an answer to make. 
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In the postscript to my last paper I said : — " I had also the 

Sleasnre of showing to Mr. Smitn my specimens of pupsB [of 
Ihipiphart] with the cast skin still sticking to their tail, and 
I thiii he will no longer " &o. 

In his reply Mr. Smith writes^ " The last paragraph of the 
postscript IS entirely suppositional. Mr. Murray has not 
shown me any of his specimens." 

Mr. Smith s memory is as much at fault as his courtesy. 
According to my recollection, when I went to see his speci- 
mens, I took my own with me to him at the British Museum, 
and then and there showed them to him. They were in small 
flat glass phials, preseryed in Canada balsam ; and I haye a 
yivid impression on my mind of Mr. Smith examining them 
against tne liffht with his pocket-lens, when I pointed out the 
cast skins adhering to the tails ; and that he then made some 
remark which led me to conclude that he accepted the in- 
ference I drew from them ; but, as it was not made explicitly, 
I stated this merely as my belief. 

I scarcely think that I could haye dreamed all this ; and as 
a yisit to the British Museum with specimens in hand is for 
me a sufficiently rare eyent to make some impression on my 
mind, whilst with Mr. Smith it must be the exception to haye 
a day pass without numbers of yisitors bringing specimens for 
examination, I do not think that I am any way unreasonable 
in claiming for my positive recollection (positive in its double 
sense) a preference over his negative assertion — ^that is, always 
supposing it to be put as a matter of memory, which, notwith- 
standing his peculiar mode of expressing himself, I do not 
doubt Mr. Smith to mean it to be. If, however, it is as a 
matter of veracity that Mr. Smith really puts it, I can only 
make him mj bow once and for aU, and leave him in the en- 
jojrment of his own opinion, consoling myself with the assured 
conviction that it will be shared by no one but himself. 



XXXI. — On Omithopsis, a Chigantic Animal of the JPierodac- 
tvle kind from the Wealaen. By Haert G. Seeley, F.G.S., 
Assistant to Prof. Se^wick in the Woodwardian Museum 
of the University of Cambridge*. 

The two vertebrae to which I would here call attention are in 
the British Museum ; other remains allied to them were shown 
to me with much courtesy by the Rev. Mr. Fox, of Brixton. 
From these materials I am led to infer the existence of a new 

* Oommunicated by the Authdr, haying been read before the Cambridge 
Philosophical Society, Nov. 22, 1860. 
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order of animals. One of the British-Museum fossils is from 
Tilgate ; the other, probably from the Isle of Wight, is labelled 
South-east of England. They are of size and structure and 
texture such that both might well have belonged to the same 
kind of organism; and as no other remains are known to 
which either bone approximates, they are here considered to 
indicate the same animaL One vertebra is from the lower part 
of the neck, and the other from the lower part of the back. 
When perfect, the neck-vertebra can scarcely have measured 
less, from the back to the front of the centrum, than ten inches. 
The neck would appear to have been carried erect, after the man- 
ner of birds. If seven cervical vertebrae were to be presumed 
fand there can scarcely have been fewer), it would give a neck 
ttom four to five feet long, and an animal of a minimum height 
of from ten to twelve feet, while it is not impossible that it may 
have been twice or three times as high. Both vertebrae a^ree 
in being constructed aftier the lightest and airiest plan, such as 
is only seen in Pterodactyles and birds ; and they agree in 
possessing pneumatic foramina, which are an avian and omi- 
thosaurian peculiarity. The foramina are of enormous size, 
and approximate to those of Pterodactyles rather than to those 
of birds. Seeing that in living animals these foramina exist 
for the prolongation of the peculiarly avian respiratory system 
into the bones, and that no other function is known for them, 
we are compelled to infer for this animal bird-like heart and 
lungs and brain. Both in Pterodactyles and birds one type of 
bram coexists with these foramina; therefore there is no 
reason to suspect a different organization for these specimens. 

Our animal is therefore clearly ornithic. But it does not 
conform closely in the shape of vertebrae to either Pterodactyles 
or birds. And from the bones preserved, and many other in- 
dications of allied animals which I have seen from the Wealden 
and Potton Sands, I anticipate that it will form the type of a 
new order of animals whicn will bridge over something of the 
interval between birds and Pterodactyles, and probably mani- 
fest some affinity with the Dinosaurs. 

In view of these considerations it is impossible not to recall 
with interest the gigantic ornithic footprints described by 
Mr. Beccles and Jm*. Tylor from the Wealden. They might 
not improbably have been the tracks of this animal. 

The Mantellian specimen in the British Museum, numbered 
28632, is apparently a late cervical vertebra, with the centrum 
about nine inches from front to back, six inches from side to 
side, and about seven inches from the base of the neural canal 
to the base of the vertebra. It is much worn, the neural arch 
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being too much abraded to give evidence of zjgapophjses or 
neond spine, or the extent of the transverse processes. 

The posterior articulation is vertically ovate and well capped; 
seen from the side, its outline is concave, so as to admit (ap- 
parentlj) of lateral motion upon the adjacent centrum. Xa 
front the body of the vertebra is rather larger than it is behind, 
and convex ; but it has been worn so that the whole of the 
external la^er of bone over the anterior articulation has been 
removed : it was of paper thinness^ as in the t^terodactjrles. 
Wherever this external film is wantmg is seen either an abso- 
lute cavity or enormous honejcomlnlike cells of irr^^lar 
polyeonal form, for the most part long in the direction of the 
depth of the centrum, and divided bv exceedingly thin and 
compact films of bone, which extena towards the articular 
ends of the vertebra. 

In the middle of the upper part of the side of the centrum, 
below the level of the neural canal, is an enormous subtrian- 
gular hole Uned with a continuation of the external bone for 
some distance inward. It is more than a third of the length 
of the centrum, longer than high ; its upper angle is above 
the level of the base of the neiural canal ; and it narrows to- 
wards the concave end of the centrum. This lar^e hole, be- 
tween three and four inches long, is situate precisely as are 
the pneumatic foramina of Pterodactyles, and m this specimen 
is regarded as a pneumatic foramen which supplied ttie bone 
with dr from the lungs after the plan of the class of birds. 

In front of it the combined centrum and neural arch widen 
rapidly, as though for the attachment of a rib, though possibly 
the thickeninf^ may be only such as characterizes the neck- 
vertebrae of birds. 

The external surface is dense and smooth, and gently concave 
from front to back, where the margin of the posterior cup is 
prominent. From above downward the sides are convex, and 
approximate in a natural compression so as to form an interior 
mesial antero-posterior rid^e. 

The neural canal postenorly is subovate, higher than wide, 
and about three inches high. 

The lateral compression of the centrum is altogether avian ; 
and in the anterior enlargement it resembles hvta& rather than 
Pterodactyles, though herein recalling certain Dinosaurs. The 
opisthocoelous centrum may be matched among mammals. 
Dinosaurs, and a few natatorial birds. 

In the * Geology of the South-east of England,' Dr. Man- 
tell figured, at pi. 2. fig. 5, a bone which he describes as the 
tympanic bone of Iguanodonj at pp. 305, 806 of that work* 

Ann.dcMag.N.E%9t. Ser.4. Vol.y. 19 
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He compares" the fossil to the tympaiiic bone of Moea^ 
saurus. with which it certainly has no near resemblance* In 
the PalsBontographical Society's volume for 1854 (Dinosanria, 
part 2)^ Professor Owen figured a similar bonci which he 
agreed with Dr. Mantell in regarding as the tympanic bone of 
j^uanodan (p. 18) , but suggests that it may possibly belong 
to Ceiiaaaurua or Streptospondylus. This specimen I inter- 
pret as the lower dorsal or lumbar vertebra of Omithopsis* 

Dr. Mantell's description is as follows : — 

^^ In these bones the body bears some resemblance to a ver* 
tebra^ but the large cells or hollows which pervade it through** 
out readily distinguish it ; it forms a thick pillar or columni 
which is contracted in the middle, and terminates at both ex* 
tremities in an elliptical and nearly flat surface : two lateral 
processes or alas pass off obliquely, and are small in proportion 
to the size of the column. • . . From the great size of the body 
in the fossil and the extreme thinness of its walls, the tym-« 
panic cellulie must have been of considerable magnitude.'^ 

In this description there is not one character which can 
reasonably be presumed to characterize the quadrate bone of 
lauanodon^ or which is inconsistent with the identification of 
the fossil as a lumbar vertebra; for the cellular characteri 
which weighed with Dr. Mantell against making such a de* 
termination, is seen. &om the previous description of -a cervical 
vertebra, to be evidence in its favour* The following dbarac- 
ters are shown in Professor Owen's or, rather, Mr* Dinkel'9 
figure. The centrum, from seven to eight inches long, shows 
li^ge internal air-cells and a dense outer film, like the sped* 
men 28682. Posteriorly the articular surface is about four 
inches deep, subcircular, and slightly hollowed. Anteriorly 
the centrum seems to be larger; but the articidar surface is not 
preserved. The centrum is subcylindrioal, expanded towards 
t)oth ends, so as externally to be concave from front to back 
all round. 

The pneumatic foramen is placed towards the anterior end 
of the vertebra, between the centrum and the neural arch. It 
is from two to three inches in lengthy compressed behind| 
about an inch high^ and rounded in front* 

The lunate mass^ in Prof. Owen's figure^ above the pneu- 
matic foramen, is the transverse process. It is an exceeoingly 
thin and dense film^ only comparable to the transverse process 
in similar vertebrae of birds* 

The affinities of this specimen are in accordance with the 
avian type. If supposed to belong to an animal of like species 
with the cervical vertebra, it would resemble Pterodacfyles in the 
smaller size of the back relatively to the neck ; in the eIonga*> 
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tlon of the centrum it resembles the low^ dorsal vertebree of 
liirds. 

I have made this note« not as a sufficient description of the 
specimens to which it relates, but in the hope that oth^ parts 
01 this and allied animals may be made available for scientific 
description bj those collectors who possess them, and that 
thej will so make known a gtoup of animals as marvellous in 
size and organization as any which have enriched the records 
of palssontoioCT'. With the fossil I would associate the name 
of mjr friend Dr. Hulke, chronicling the species as Orniihopsta 
Hulkei. 



XXXII.—- On Zoocapsa dolichorhamphiai a Sessile Cit^rwede 
from the Lias^Lj^Reais. Bv HArry G. Seeley, F.G.S., 
Assistant to rrofessor Sedgwick in the Woodwarcuati Mu- 
seum of the University of Cambridge. 

Ahokg some Lias fossils obtained at Lyme !l^gis by Mr. 
Henry Keeping, for the Woodwardian Museum, was one 
which Closed a portion of the tergum of a sessile Cirripede. 
It rested m a hard matrix of cjJcareous clay, immediately upon 
a layer of Pentacrinite-limestone ; and it was not till after 
some days of dissecting that I had the pleasure of laying bare 
the entire tergum and entire scutum of the oldest known repre^ 
sentative of ^e group. Eveiy way it is a remarkable fossil : 
the soutum closely resembles that of the pedunculate Cirri^ 
pede BoalpeUum ; the tergum, by its long beak^ teoalls oertaiii 
jBalani) while the wnargination of its basal border points 
strongly to another beaked type, Elminius, Yet as it lortu* 
nately happens that the internal aspect of these opercular 
valves is exposed, it is manifest that neither valve displays 
the muscular scars which distinguish the Balanidas; and herein 
they resemble the Verrucid©. But since the shape and arti- 
culation of the valves offer no resemblance to Vermcaf it is 
open to speculation whether an inner porcellanous layer of 
shell has oisappeared, and so obliterated the muscular impres- 
sions — a supposition which is. perhaps, supported by the scu- 
tum being rough and cancellate internally, seemingly from 
Tcproducinff the outside ornament. From the ter^imi and 
scutum being in juxtaposition, and these valves being only 
two in number, there is some support for a Verrucian hypo^ 
thesis ; vet from the articulation oif the valves conforming to 
the straight-hinge type of Balanus^ it is probable that, unless 
we have here a new family type (as I incline to believe), its 
place is among the Balanidn. 

19* 
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The mMtwn ia four-sided, as in Scalpettum. but wider from 
the tergal mar^ to the occludent mar^n along the straight 
base than it is ni^h from the basal margin to the apex, llie 
basal marein is slightly inflected. The occlndent margin, as 
in Coronwa. is mc^eratelj concave from base to apex, the 
extremity of which is not exposed : in the living genera it is 
straight or convex. This margin is destitute of the inflexion 
so characteristic of recent sessile Cirripedes, and therein is 
more like ScalpeUum. The two remaining margins are 
straight, make a large angle with each other ; and both join 
the tergum. The upper margin, seemingly the longer of the 
two, fits against the beak of the tergum ; the tergal margin 
articulates with the tergum in the usual way. Externally the 
scutum was slightly convex and cancellate. The four-sided 
form is clearly a consequence of the prolongation of the beak 
of the ter^m, and therefore no evidence of affinity, since the 
margin, which here is nroperly tergal, in ScalpeUum would be 
lateral and be presentea towards the upper latus. The species 
of Balanus witn a beaked tergum have the scutum only three- 
sided, because the beak makes a slightly curved continuation 
of the tergal margin, and not an angular bend in it 

The tergum is an irregular, subtriangular, trilobed plate, 
formed of three unequal trian^ar parts, whose apices termi- 
nate with a lon^ subcylindrica! apex of uniform width, which 
is bent slightly mward so as to touch the scutum, when that 
p^te meets it at an an^le, as is common among the Balanidse. 
On the basal margin is a deep emargination in its middle 
third, in the place where the spur is developed mBalanus\ so 
that in this respect it rather approximates to a species of 
Ebninius. This notch is at the termination of a wide aepressed 
groove, triangular in outline, forming the middle third of the 
plate ; it widens towards the basal margin, as is characteristic 
of the tergum in most of the Balanidse. The third of the base 
towards the carinal margin, however, is much prolonged ; it 
widens, and is rounded at its termination. The carinal mar- 
^ is straight, except just below the origin of the apex, where 
it widens so as to present a prominent angle. The scutal 
margin is slightly mflected, much narrower than in living 
Bdlantj with the articulation formed by a very narrow arti- 
cular igroove, margined on the outside by an equally narrow 
articular furrow, which are adjacent to and extend tne whole 
length of the scutal margin up to the apex. 

rrojectinff from under the tergum is seen the greater part 
of another Cirripede plate. It is evidently not the o^er scu- 
tum, being smaller, nor the other tergum, nor one of the com- 
partments ; yet, from its association with the valves described, 
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it is difficult not to regard it as part of the same individual^ 
in which case it can only be the upper latus, and have 
been applied to the carina! mar^n of tne tergum below the 
projecting angle already referred, to. Its exposed exterior 
suriace is flat^ and shows broad, slightly elevated^ wavy ribs, 
crossed by faint vertical lines of growth. The two sides seen 
are straight and meet at an angle of 45^. 

On the other side of the tereum, and partly covered by it, 
is an unsvrometrical trilobed snelly mass, which I suspect to 
be one of the comj^artments. If so, the subparalld curved 
grooves upon it remind one rather of Verruca than otBalamuf. 
But the specimen seems small for valves so large as those 
described. 

Altogether the plates preserved would incline one to suspect 
that there were no more. By no ordinary arrangement could 
the valves close the aperture, if there were six. I therefore 
incline to regard the specimen as the type of a new family in- 
termediate between Balanidae and Verrucidee, with peculiar 
affinities towards the Lepadidee. 



BIBLIOGRAPHICAL NOTICE. 

Oatalogus me^dicus et iynanymicus HenUpterorum ffeieropterarum 
ItdUoB indigenorumy aceedit descripiio aliquot ^ederum vd minus 
vd nondum cognitarum. Auctore Ainx)Nio OABBieLDBm, M.D. 
Morentiffi, 1869. Pp. 58. 

This Catalogue is the result of the study of many years, in which 
the author, a distinguished Professor in the Medical Paculty of tho 
University of Turin, has devoted his special attention to the collec- 
tion of the Heteropterous Hemiptera inhabiting Italy. The work 
embraces 279 genera and 713 species, of which 162 are new to the 
Italian fauna. Interspersed in the text there are descriptions of 
40 new or little-known species. The author has added the syno- 
nyms of the insects. He has embraced the Hemiptera of the Italian 
idands as well as those of the peninsula itself — those of Corsica, 
although belonging to the French Empire, and also of Venetian 
Dalmatia, although attached to the Austrian empire ; for in matters 
appertaining to entomology it may be considered to be intimately 
connected with Italy. 'Hub Catalogue will be found to be valuable 
to entomologists. 
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rWCSEDWG& OF LEABNED SOCIETIES. 

BOYAL BOCIETY. 

Maidi 24, 1870.— lieat-Oeneral Sir Edward Sabine, E.C3., 
Freddent, in the Chair. 

On the Madrq^raria dredged up in the Expedition of H.ILS. 
* Porcapine.' By P. Habtdt Bvkcak, M.B. Lond., F.ILS., Sec 
GeoL Soc, Professor of Geology in King's College, LondoiL 

Professor Wyyille Thomson, Dr. Carpenter, and Kr, Gwjn JeC^ 
freys hare placed the collection of stony corals dredged up by fheok 
in the < Porcapine' Expedition in my hands for determination^ 
They haye kindly afforded me all the information I required con=- 
eendng the locaHties, depths, and tranperatures in which the sped* 
mens were found. 

My report has been rmid^ed rather more elaborate than I had 
intended, in eonaequenoe of the great consideration of Profbssor A. 
A gftng^g and Count de Pourtales in forwarding me their reports * 
and specimens relating to the deep-sea dredging off Florida and tho 
Havana. 

They have enabled me to offer a comparison between the British 
and American species, which I liad not hoped to do before the 
publication of this communication. 

CONTBNTS. 

I. list <d the Bpedei, localities, d^ths, temperatures. 
n. Critical notice of the species. 
nL Special and general oonoloaionB. 
I. Twelve species of Hadreporaria were dredged up, and the ma- 
jority came firom midway between Cape Wrath and the Faroe Islands. 
Others were also found off the west coast of Ireland. Many varieties 
of the species were also obtained, and some forms which hitherto 
haye been considered specifically distinct from others, but which 
now cease to be sot. [See Table, p. 287.] 

list of species known only on the area dredged, or in the 
neighbouring seas. 

1. Amphihelia atlantica, nobis. 

2. omata, nobii. 

3. Allopora oculina, Ehrertherg, 

list of species common to the area and to the Florida and Havaua 
deep-sea faunas only. 
1, BalanophyUia sodalis, PourtaU$f sp. 
2» Amphihelia profiinda, Pourtales^ sp. 
3. PHobothrus symmetricus, Pourtales, sp. 

* Contributions to the Fauna of the Gulf-stream at great depths, by 
L. F. de Pourtales, Ist & 2nd series, 1868. BulL Mus. Comp. ZooL 
Harvwrd College, Cambridge, Mass., Nos. 6 & 7, 

t One specimen came from the ' Lightning ' Expedition. It must be 
remembered that all the deep-sea corals known to British naturalists 
were not dredged up. The Stylaster rosea, for instance, was not amongst 
the collection. 
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These forms are not known in the West-Indian Cainozoic £nma, 
and they have not been discovered in any European depoaits. 

Lophoheiia prolifera (var. tMnig) is common to ti^e British and 
Flonda deep-sea fitunas; it is foond fossil in the Sicilian Teiv 
tiarieSy being moreover a member of the recent fieinna of the Me- 
diterranean. 

list of species common to the area and to the Mediterranean sea. 

!• CaryophjUia borealis, Fleming. 

2. Amphihelia occulata, Linnceui^ sp. 

3. IiO]^ohelia prolifera, PaUas, sp. 

list of species found on the area dredged, and as fossils elsewhere. 

1. Cary<^hyllia borealis, Fleming, Sicilian: Miocene and 

Pliocene. 

2. Ceratocyathns omatns, Segmenza. Sicilian: Miocene and 

Pliocene. 

3. Plabellam ladniatom, Ed. ^ H. Sicilian: Calabrian, lGo« 

cene and Pliocene. 

4. Lophoheiia proHfera, PoUob^ sp. Sidlian: Miocene and 

Pliocene. 

5. Amphihelia miocenica, Seguenza, Sicilian*: Miocene and 

PHoceno. 

The deep-sea coral-fauna of the area dredged in the ' Por^pme ' 
and * Lightning ' Expeditions is therefore composed of: — 

5 species which have lasted since the eaiiy Cainozoic period. 
1 Mediterranean species not known in Cainozoic deposits. 
3 species of the deep-sea fetuna of Florida and Havana. 
3 indigenous species* 

12 

Two of the fossil spedes are represented in the recent fauna of 
the Mediterranean. 

li the species which I have absorbed into others (in consequence 
of the light thrown upon the amount of variation in the deep-sea 
corals) were counted, the fossil forms would be in all 8. 

The greatest depth from which Madreporaria were dredged was 
705 fathoms, and the lowest temperature of the water in wludi they 
lived was 29°-9. 

n. CaryophyUia harealis, Fleming. — ^Having collected a very consi- 
derable series of the CaryophyUicB from the seas around Great Bri- 
tain, and having been supplied with several specimens of the Medi- 
terranean species, I had some time ago compu^ the whole with the 
fossil forms from the Sicilian tertiary deposits and with each other. 
The numerous specimens of OaryophylUce dredged up in Dingle Bay 
were especially interesting after I had arrived at satisfactory con- 
clusions respecting the afSnities of the above-mentioned British and 
Southern-European forms. The I>ingle>-Bay collection presented all 
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the Ttrieties of shapes (some of which had heen deemed of speeifie 
value) which I had obserred in the separate assemblages of specimens 
from the Mediterranean^ the Sicilian tertiaries, and the British and 
Scottish seas. 

A perfect series of specimens from all these localities can be so 
arranged as to show a gradual structural transition from form to 
form ; so that the most diversely shaped CaryophyUice can be linked 
together by intermediate shapes. The CaryophyUia davus and 
Caryophyllia eyathus can be united by intermediate forms, and all of 
these to CaryophyUia Smiihii and Caryophyllia horealis. 

It is impossible to determine which is the oldest form ; but they all 
appear to be reproduced by variation on some part of the area 
tenanted by the section of the genus. The variability of the Caryo- 
phyUicB of ike Sicilian tertiary deposits is very marked ; and it is 
equally so in the groups which live on diBConnected spots in our 
waters. The Dingle-Bay series presents the greatest amount of 
variability, and indeed is most instructive; for by applying the 
range of it to the classification of such genera as Trochocyathus and 
MonilivaUia a great absorption of species must ensue. 

The Dingle-Bay Caryophyllia! are evidently the descendants of 
those which lived in the Western and Southern-European seas 
before those great terrestrial elevations took place which were con- 
nected with the corresponding subsidence of the circumpolar land 
and the subsequent emigration of Arctic moUusca. They are not 
closely allied to the recent West-Indian species; but they occupy a 
position in the Coral-fauna representative of them. The same re- 
mark holds good with reference to the affinities of the recent and the 
cretaceous Caryophyllia. They are not closely allied, and they 
belong to different sections of the genus ; but ijiey hold the same 
positions in the economy of the old and new distribution of animid 
Hfe, and the recent forms are representative of the older. The 
examination of the Dingle-Bay Caryophyllia tends to prove that a 
species is really the sum of the variations of a series of forms. 

A specimen was dredged up in 705 fathoms, temp. 42^*65 F., and 
it exactly resembles forms which are frequently found in 90 fathoms, 
and at a temperature slightly below tiiat of the surface. M. Al- 
phonse Milne-Edwards obtained some CaryophylUm from the cable 
between Corsica and Algiers in 1110-1550 fathoms. The bathy- 
metrical range of these forms is therefore very great. I have placed 
the species borealis in the first place, and regard the old species C, 
davuSy C, Smithiiy and C. eyathus as varieties of it. 

Ceratocyathus omatus, Seguenza. — A beautiful specimen of this 
rare form was dredged up from a depth of 705 fathoms with some 
CaryophyUice and a small Ids. The species is hitherto unknown 
except in the Sicilian miocene*. 

liabeUtan laciniatum, Ed. & H. — ^This is the Ulocyaihus arcticuB 
of the late Prof. Sars. Many specimens were dredged up ; but most 

* S^enza, <' Di8<][ui6iz. Paleont. int ai CoralL Foss./' Mem. della 
Reale Aocad* delL Sci. Torino, serie ii. tomo xxL 1864. 
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of them were broken, in oonsequenoe of the extreme fragility and 
delicacy of the theca. There are no paU ; therefore Bars's termi- 
nology is not in accordance with the received system. The form 
was familiar to me from Segnenza's drawing of a dilapidated Fla- 
heUum (which is always foond broken*) ; and it is now evident that 
Ulocyaihus most give place to FlaheUum, The species links Fk^ 
helium to Desmophyllum : it is not known in the recent Mediterra- 
nean fanna. 

Lojphohdia proUfera, Pallas, sp., is apparently a common coral in 
the north-western British seas. 

TempeTatme. 

It was dredg^ up in No. 5 at a depth of 364 fathoms . . 48*8 
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and also at a depth of from 350 to 600 fathoms in the cold area to 
the north-west. 

All the specimens show great density of the calcareous skeleton ; 
and active nutrition may be inferred to have gone on, on account of 
the repeated gemmation, the large size of the calices, and the 
numerical development of the septa. Great variability occurs in 
the corallites forming a stem ; ana the shape of the caucee is very 
diverse. 

It is very interesting to find some specimens bearing elongate 
and more or less daviform corallites with the peculiar gemmation 
of Lophohelia anthophyllites, ElHs and Solandcr, on some portions of 
their stem, and the usual-shaped corallites of Lophohelia proUfera 
on others. 

A separate corallum, which must be referred to Lophohelia arUho^ 
phyUite$f Ellis and Solander, was dredged up at No. 54. 

The variation of the gemmules of several specimens is sufficiently 
great to absorb Lophohelia suibcostata, Ed. & Haime ; for fragments 
of the oorallum of Lophohelia prolif era exist which possess all its 
so-called specific pecuharities. 

A carefol examination oi Lophohelia Defraneei, Defrance, sp., from 
the Messinese Pliocene and Miocene deposits, and a comparison of 
its structure with the numerous specimens dredged up in the 
* Porcupine ' Expedition, lead me to believe that it is identical with 
Lophohelia prolif era. 

The same identity must be asserted for Lophohelia afflnis, Pour- 
tales, which was djnedged up in 195 faUioms off Coffin's Patches^ 
Morida. 

Lophohelia proUfera exists in the Mediterranean Sea and the sec^ 
between Scotland and Norway. 

Lophohdia anthophyllites is an East-Indian form; but its absorption 

• Seguensa, /. e. 
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into LophoheKa proUftra suggests explanations ooneerning the 
Oainozoic prpgenitor, mid how it migrated eastwards. . 

The relation [of the recent East-Indian Coral-fSBiunas to those of 
the European and West-Indian Oainozoie deposits has been noticed 
and admitted fbr some years past 

The Oainozoic LopTioTidia of Sicily is the earliest form of tiie 
genus ; and those which are found in such remote parts of the world 
as the East Indies, the Morida coast, the Norwegian coast, aud the 
Mediterranean, and which hare been determined to belong to differ- 
ent species, are, from the study of the curious assemblage of variable 
forms now under consideration, evidently varieties of the old type, 
Lophohelia prolifera. I have therefore absorbed the old species L, 
aiMophyUiUi, L. subeoiiata, L, aMnis, L. Difrafieei, and L.araeiUs. 

Two genera of the Octdinidce la the classification of lOL Milne* 
Edwards and Jules Haime have always been most difficult to distin- 
tnngoish ; and now the results of the dredging off the north of Scot- 
land and off Florida and the Havana necessitate the absorption of 
one of them. 

Anypkihdia and Diph7uiUa,^^The first containing recent species 
(mly at the time of the enunciation of the classification just referred 
to, and the last having fossil species only, were very likely to be con. 
sidered separate genera. Diplohelia had species in the Eocene and 
in the Cainoxoio seas. AmpMhelia was known to have spedes in the 
Meditairanean fauna, and m that of Ausirolia also. Seguenxa, how<* 
ever, described some AmphiheUcB and DiplohdUo from ike Sicilian 
tertiary deposits which were identical so far as generic attributes 
are considered, the only distinction being a doubtful raggedness of 
the septsl edges. The habit and the method of growth and gemma- 
tion of the forms were the same. M. de Fourtales dredged up a 
branching form from off the Havana in 350 fathoms, and from off 
Bahia Hondo, near Florida, in 324 fSEtthoms, and aliso in lat. 28° 
24' N., long. 79° 13' W., in 1050 fathoms (came up with the lead). 
This he named Diplohdia profunda. On referring to Seguenaa's 
plates and descriptions* of the fossil corals from the Sicilian Tertiary 
deposits, there is no difficulty in deciding upon the very close affinity 
of the species described by Fourtales and Diplohelia Meneghiniana^ 
Seg., and Diplohelia DoderUiniana, Seg., fossil forms from the mid* 
tertiary deposits. 

But on comparing these fbrms with one exquisitely figured by 
Seguenza, and which he calls Amphihelia nUocmica, Seg., the generio 
affinities of all become startlingly evident (tab. ziL fig. 16, lo, 
36 & Se, op. eit.). 

(Die very numerous specimens of small branching OcuUmda'wYdeh 
were dredged up in the * Porcupine ' Expedition (No. 54, and to the 
north-west of that spot in the cold area), at a depth of from 363 to 
600 fathoms, present singular variations of structure in the buds and 
caUcee upon ihe same stems. A comparison between them and the 
well-known recent and fossil AmphiheUo!, the fossil and recent 

* Seguenza, /. c. 
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DMohdio^ tnd the smaller specimeiiB of LophohdicB, leads to the 
beUef that Anwihihdia is identical generica% with DiplohtUa^ and 
very closely alued to Lophjohdia. Indeed the distinction between 
the LopkoheluB and AmphihdicB is of the slightest kind. 

The species of the genus AmphiJidia dredged up in the ^ Porcu- 
pine' Expedition are five : — 

1. Amphihelia (Diplohelia) profunda, Pourtales, sp. 

2. oculata, Linnanu, sp. 

3. miocenica, Seguenza. 

4. atlantica, nobt$. 

5. omata, nobis, 

. The species came from No. 54 dredging, and from the oold area to 
the north-west in from 500 to 600 fathoms. 

The specimens are exceedingly beautiful, strong, and perfect ; and 
there was much difftcnlty experienced in remoying the polypes from 
thecaUees. 

1. Amphihelia profunda^ Pourtales, sp., has been noticed. It is 
a West-Indian form closely allied to a Sicilian miocene species. 

2. Amphihdia ocvlaia, linnsBus, sp., is well known in the MedL- 
terranean, and has not hitherto been found in the Atlantic. 

3. Amphihelia nUoceniea, Seguenza, is a very common species in 
the deep sea, but is rare in the miocene deposits of Sicily. Its fully 
developed costal structures distinguish it from the other .«mns. 

4. AtnphiMia atlantica, nobis, is a new species, large, bushy, and 
with almost plain ooenenchyma, which is very abundant. 

5. Amphihelia omatOf nobis, is a new species closely allied to the 
miocene form, but its ornamentation is most peculiar, and not con- 
tinuously costulate. 

Alhpora oetdina, Ehrenberg. — Several specimens of this very rare 
coral were dredged up in No. 54, and one in the ' lightning' Expe- 
dition, not far from Ihe same spot. 

The type is in the Berlin Museum ; the locality whence it came 
Is unknown. 

The distinction between these massive and densely hard corals 
(whose calicos are principally on one side of the coenenchyma of the 
stem) and the Stylastere is very evident 

M. de Pourtales has described a pretty red-coloured AUopora 
miniata dredged in 100 to 324 fathoms off the Florida reef ; but it 
is very distinct from the species discovered in the late deep-sea 
dredging expeditions. 

AUopora has no fossil representatives. 

BalanophyUia {TTiecopsammia) socidlii, Pourtales. — Six specimens 
of a simple perforate coral wer^ dredged up in lat. 59^ 56' N., long. 
6° 27' W., 363 fathoms, temperature 3P-8 (No. 54), and one in lat 
61** 10' N., long. 2P 21' W., 345 fathoms, temp. 29^-9 (No. 65). 

The six specimens are of different sizes and ages ; and although 
they present considerable variation in shape and septal development, 
they evidently belong to one type. The solitary coral frx>m No. 65 
is larger than the others, but it bdlongs to the same species. 
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Notwithstanding the temperature in which the corals were fonnd^ 
and the depth of the sea, they are strong and well-developed forms, 
evidencing an active and abundant nutrition. 

There is no difficulty in classifying the spedmens with the Thie(H 
psammuB of Pourtales. 

Thecopsammia socialisy Pourtales, was dredged up in from 100 to 
300 fathoms, off Sombrero, near Florida, in the course of the Gulf- 
stream. 

I have been able to compare the specimens dredged up in the 
* Porcupine' Expedition with M. Pourtales's types, and, after making 
due allowance for variation, I have no doubt about including the 
British forms under his specific term. These varieties of the Flo- 
ridan type, found at greater depths, and doubtless in much colder 
water, present evidences of greater vigour than the American forms. 
They are larger and denser, and their septa are better developed. 
Moreover some of them, although they possess all the other charac- 
teristics of the genus as diagnosed by Pourtales, present indubitable 
costsB, especially inferiorly. This clinging to the Balanophyllian 
type is not witnessed in the Floridan forms ; but it is too important 
to be passed over, especially as it renders the generic distinction 
between many WQU-kaawn BalanophylluB and the new Thecopsammim 
very unstable. The ThecopscmmicB, from the peculiarities of their 
wall, epitheca, and septa, well merit the distinction of a subgenus ; 
and therefore I propose to restore the spedos associated under the 
term to the genus Balanophyllia, in the subgenus Thecopsammia. 

Balanophyllia (Thecopsammia) sodalis, Pourtales, var. costata* No, 
54, < Porcupine' Expedition. 

( ) , var. hritannica. No. 64, * Porcupine* Expedi- 
tion. 

(- ) , var. Jeffreysia. No. 65. 

All tiiese varieties refer to specimens which were fixed by their 
bases to stones. 

The varieties and the original types are very isolated forms in the 
gpreat genus Balaiiophyllia. They have only a very remote affinity 
with the West-Indian recent Balanophylliof, with those of the Crag, 
the Faluns, and the Eastern Tertiaries. 

The British forms appear to have emigrated from the south-west ; 
and probably the original type wandered through the agency of the 
Gulf-stream, which carried the ova and deposited them in our north- 
em sea, where they have propagated, varied, and thriven. 

Pliohothnu symmetricuSf Pourtales. — A specimen of this doubtful 
coral (which had been described by M. de Pourtales from the results 
of dredging in from 100 to 200 fathoms) was sent to me by Dr. Car- 
penter. . It came from the cold area, in from 500 to 600 fathoms. 

There is no doubt that this very polyzoio-looking mass belongs to 
the American type. The tabuke are hardly worthy to be called such ; 
and I place the form amongst the Zoantharia provisionally. . 

III. The species of Madreporaria belong to genera which do not 
contribute and have not contributed to form coral-reef faunas. None 
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pf them are reef-buildeig ; bat all are essentially formed to live where 
rapid growth and delicatdiy ceUnlar stractares are not required^ The 
forms are strong, solid, and large; and their rapid and repeated 
gemmation proves that their nntritiye processes went cm actiTelj 
and continuously. 

All the species are very much disposed to produce variations ; and 
this is especially true as regards those which have outlived the long 
age of the Crag, the glacial period, and the subsequent time <^ 
elevations and subsidences. The least-variable spedei are those 
which are not known on other areas. 

Two of the three species which are common to the West-Indian 
deep-sea fauna and i^t of our norUi-westem coasts are also very 
variable. 

The perristence of Madnpararia from the earlier Cainoioicpmod 
to the present time has been an established fact for several yean. 
Some of the forms which are common to the deep sea of the British 
area and to the so-called miocene of Sicily are still existing in Hie 
Mediterranean. None, however, of the species of Corals found in 
the British Crag are represented in the deep-sea fauna. 

The existence of Mediterranean forms in the North-west British 
area is in keeping with the discoveries of Forbes. It hsa, however^ 
a double significance, and bears upon the presence of West-Indian 
forms on the North-west British marine area. There was a com-* 
munity of species between the Mediterranean and the West Indies 
in the Cainosoic period, especially of Eohinodermata, Mollu0ca» 
Madreporaria, and Foraminifera. After the great alterations of the 
mutual relations of land and sea which took place before the cdd 
affected the fauna of the Franco-Italian seas, this community of 
species diminished ; but it lasted through all the period of NorUiem 
glacialization, and is proved still to exist slightly by comparing the 
AlgsB, the Corals, the Echinodermata, and the Mollusca. 

The presence of two very characteristic Florldan species, and one 
less so, off the north of Scotland, is particularly interesting, because 
they all live in the cold area and flourish there, whilst they appear 
to be less vigorous in the warmer Gulf-stream near Florida. 

It is impossible to fidl to recognize the operation of this stream 
in producing the emigration of these three species, which are es-> 
sentially American. 

The solidity and the power of gemmation of the corals trithin the 
cold area appear to be greater than elsewhere. Depth has not 
much effect upon the nutrition of the Madreporaria*, for those 
dredged up at 600 fathoms are quite as hard and solid As those 
found at 300 fathoms. 

All the calicos were sttiffbd with small Foraminifera^ and there 
was evidently a great abundance of food. 

There were numerous Polyzoa, Sponges, Foraminifera, Diatotnaceeew 
and delicate bivalves associated with or fixed upon the corals at all 
depths. Moreover, at from 800 to 400 fathoms, some AmjphiheluB 
had incrusted an Annelid. 

BsrpvUafi moreover^ abound upon the corals^ and a pretty 7M Wal 
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associated vith them at a depth of 705 fathoms. This is a fauna 
which/ if covered up and presented to the palaeontologist, would be^ 
and would have been for some years past, considered a deep-sea 
one. 

It is a fauna which indicates the existence of the same processes 
of nutrition and of destructiye assimilation and reproduction which 
are rocognized in association with corresponding forms at less depths 
and in higher temperatures. 

The great lesson which it reads is, that vital processes can go on 
in certain animals at prodigious depths, and in much cold, quite as 
well as in less depths and in considerable heat. It suggests that a 
great number of the Invertebrata are not much affected by tempera- 
ture, and that the supply of food is the most important matter in 
their economy. 

The researches of Hooker, who obtained Pdyzoa and Foraminifera 
in soundings at a depth of nearly 400 fathoms off the icy barrier of 
the South Pacific, of Wallich in the Atlantic, and of Alphonse MOne- 
Edwards in the Mediterranean have had much influence upon 
geological thought in this age, which, so far as geologists are con- 
cerned, is remarkably averse to theory. For many years before any 
very deep soundings had been taken with the view of searching the 
sea-bottom for life, geologists had more or less definite opinions con« 
coming the deposition of organisms in sediments at great depths. 
Certainly more than thirty years ago deep-sea deposits were sepa- 
rated by geologists from those which they considered to have been 
formed in shallower seas« The finely divided sediment of strata con- 
taining Crinoids, Brachiopods. Foraminifera, and simple Madrepo- 
raria was supposed to have been deposited in deeper water than 
formations containing large pebbles, stones, and the mollusca whose 
representatives now uve in shallows. The relations of such strata 
to each other during subsidence, the first being found occasiojially to 
overlap i^e last, proved that there was a deeper sea fauna in the offing 
of the old shores which were tenanted by littoral and shallow-water 
species. The deposition of strata containing Foraminifera, Madrepora* 
ria, and Echinodermata, whose limestone is remarkably firee from any 
foreign substances, has been considered to have taken place in very 
deep water ; this theory has been founded upon the observations of 
the naturalist and mineralogist. Indeed no geologist has hesitated 
in assigning a great depth to the origin of some depoeitsi in the 
Laurentian, Silurian, or in any other formation. The ** flysch," a 
a great sediment of the Eocene formation, has been considered to 
have be^ formed at a great depth and under great pressure. Its 
singularly unfossiliferous character was supposed to be due to the 
absence of life at the depths of the ocean where the sediment collected. 
But this was a theory of the early days of geology, when the de- 
structive influence of chemical processes in strata upon the remains 
of organisms in them was hardly admitted. 

The great value of such researches as those so ably carried out by 
Thomson, Carpenter, and Jeffireys is the definite knowledge they 
impart to the geologist^ who is theoriEing in the right direction, but 
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whoee notions of the depth at which the sediments oontainin|^In^«r- 
tehrata can he deposited are indefinite. These researches oontribnta 
to more exact ioiowledge, and they will materially assist the de- 
velopment of Uiose hypotheses which are current amongst advanced 
geologists into fixed theories. I do not think that any gedLogical 
tiieory worthy of the term, and which has originated from geological 
inductiony will he upset hy these careful investigations into the 
hathymetrical distribution of life and temperature. The theories 
involving pressure and the intensity of the hardness of de^-sea 
deposits wOl suffer from the researches ; but many difficulties in the 
way of the palseontologist will be removed. The researches tend to 
explain the occurrence of a magnificent deep-sea coral-fauna in the 
Paheosoic times in high latitudes, and of Jurassic and Cainozoic 
faunas on the same area, and they favour the doctrines of unif<Hinity. 
They explain the cosmopolitan nature of many organisms, past and 
present, which were credited with a deep-sea habitat, and ihey 
afford the foundations for a theory upon the world-wide distribution 
of many forms during every geological formation. 

It is not advisable, however, to make too much of the interesting 
identities and resemblances of some of the deep-sea and abyssal 
forms with those of such periods as the Cretaceous, for instance. In 
the early days of geological science there was a favourite theory that 
at the expiration of a period the whole of the life of the globe was 
destroyed, and that at the commencement of the succeeding age a 
new creation took place. There were as many destructions and 
creations as periods ; or, to use the words of an American geologist, 
there was a succession of platforms. This theory held back the 
science, just as the theory that the sun revolved round the earth re- 
tarded the progress of astronomy. Moreover it had that armour of 
sanctity to protect it which is so hard to pierce by the most reas<m- 
able opposition. Nevertheless every now and then a geologist re- 
cognized the same fossils in rocks which belonged to different periods. 
A magnificent essay by Edward Forbes on the Cretaceous Fossils of 
Southern India, a wonderful production and far before its age*, gave 
hope and confidence to the few palaeontolc^ts who began to assert 
that periods were perfectly artificial notions — that it did not follow, 
because one set of deposits was forming in one part of the world, 
others exactly corresponding to it elsewhere, so £Etr as the organic 
remains are concerned, were contemporaneous — and that life had 
progressed on the 0obe continuously and without a break from the 
dawn of it to the present time. 

The persistence of some species through great vertical ranges of 
strata, and the relation between the world-wide distribution of forms 
and this persistence were noticed by B'Archiac, De Yemeuil, Forbes, 
and others. The identity of some species in the remote natural- 
history provinces of the existing state of things was estabUshed in 
spite of the dogmatic opposition of authorities ; and then geolog^ts 
accepted the tiieories that there were several natural-history pro- 
vinces during every artificial period, that some species lived longer 
* Quart Joum. GeoL See vol. i. p. 79. 



Digitized by 



Google 



On the ^Porcupine ^ ^Expedition Madreporaria. 297 

and wandered more than others, and that some have lasted o^cn 
ftom the Paiad02oic age to the present. 

Persistenoe of type was the title of a lecture delivered by Professor 
Huxley* many years ago; and this persistence has been admitted 
by every palaeontologist who has had the opportunity of examining 
lioge series of fossils from every formation from all parts of tho 
world. 

Geological ages are characteiized by a number of organisms which 
are not foimd in others, and by the {;rouping of numerous species 
which are allied to those of preceding and succeeding times, but which 
are not identical. Certain portions of the world's surface were te- 
nanted by particular groups o| forms during every geological age ; 
and there was a similarity of arrangement in this grouping under 
tiie same external physical conditions. To use Huxley's term, 
the ^* homotaxis " of certain natural-history provinces during the 
successive geological ages has been very exact. The species differed : 
but there was a philosophy in the consecutive arrangements of high- 
land and low-land faunas and floras, and of those of shallow seas, 
deep seas, oceans, and reef-areas. The oceanic f conditions, for in- 
stance, can be traced by organic remains from the Laurentian to the 
present time, and the deep-sea corals now under consideration are 
representative of those of older deep seas. 

It is not a matter for surprise, then, that, there being such a thing 
as persistence of type and of species, some very old forms should have 
lived on through the ages whilst their surroundings were changed 
over and over again. But this persistence does not indicate that 
there have not been sufficient physical and biological changes during 
its lasting to alter the fSoce of all things enough to give geologists 
the right of asserting the succession of several periods. The occur- 
i^ce of early Gainozoic Madreporaria in the deep sea to the north- 
west of Great Britain only proves that certain forms of life have 
persisted during the vast changes in the physical geography of the 
world which were initiated by the upheaval of the Alps, the Hima- 
layas, and large masses of the Andes. To say that we are therefore 
still in the Cainozoic or Cretaceous age would hardly be consistent 
with the necessary terminology of geological science. 

During the end of the Miocene age and the whole of the Pliocene 
the Sicilian area was occupied by a deep sea. The distinction be- 
tween the faunas of those times and the present becomes less, year 
after year, as science progresses; and it is evident that a great 
number of existing species of nearly every class flourished before the 
occurrence of the great changes in physical geology which have be- 
come the artificial breaks of tertiary geologists. That the Cainozoic 
deep-sea corals should resemble, and in some instances should be 
identical in species with, the forms now inhabiting vast depths, is 
therefore quite in accordaiice with the philosophy of modem geology. 
Before the deposition of the Cainozoic strata, and whilst the deep- 
sea deposits of the Eocene age were collecting in the Franco-British 

• Royal Institution. See also Pres. Address, Geol. See., 1870. 
t P. M. Duncan, Quart Joum. Geol. Soc. No. 101. 
Ann. & Mag. N. Hist. Ser.4. VoIy. 20 
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area, there was a Madreporarian fauna th^re which was mngolarlT 
like unto that which followed it, hoth aa regards the shape of the 
forms and their genera. Still earlier, during the slow subsidence of 
the great Upper Cretaceous deep-sea area, there was a coral-fauna 
in the north and west of Europe, of which the existing is very re- 
presentative. The simple forms predominate in both faunas. Caryih' 
phyllia is a dominant genus in either ; and a branching Synhdia of 
the old fauna is replaced in the present state of things by a branching 
Lophohelia. The similarity ordeep-sea coral-founas might be carried 
stifi further back in the world's history ; but it must be enou^ for 
my purpose to assert the representative character and the homotaxis 
of the Upper Cretaceous, the Tertiqjy, and the existing deep-sea 
coral-faunas. This character is enhanced by the persistence of types ; 
but still the representative fSaunas are separable by vast intervals of 
time. 



MISCELLAOTIOUS. 

On Parthenog&ums in Polistes gallica. By Prof. C. T. von Sixbold. 

As long ago as 1858, Leuckart ascertained that the workers in 
societies of humble bees and wasps lay eggs, and that these ^gs ore 
capable of development. Von Siebold has resumed these experiments 
upon Polistes gallica. This wasp is peculiarly suitable for such in- 
vestigations, because its nest consists of a single comb entirely 
exposed. The comparative imperfcctness of this nest allows the 
observer to follow all the actions of its inhabitants and all the 
phenomena which take place in its cells. Von Siebold succeeded 
in fixing great numbers of colonies of Polistes in places selected by 
him. He even succeeded in making these nests moveable for the 
purpose of experiment, without causing their inhabitants to abandon 
them. In this way he was able to observe hundreds of colonies of 
Polistes from their origin to their extinction. 

One nest of Polistes suffices for an entire summer for a colony, 
which it serves as a habitation and nursery. In the autumn all the 
colonies perish, however numerous they may be. Every spring 
isolated females give origin, each for itself, to new colonies. These 
females were produced during the previous summer, which they 
passed in a virgin state, and were fecundated by copulation in the 
autumn before falling into their winter sleep. The spermatozoids 
stored in the seminal receptacle are preserved in good condition 
throughout the winter, and in spring fertilize the eggs as the de- 
position of the latter goes on. Each of these females constructs for 
itself a nest composed of a small number of cells, and busies itself at 
first with oviposition, and then with the bringing up of the new 
generation. The new individuals thus engendered are, up to the 
middle of summer, exclusively females. The first of these individuals, 
reared by isolated mothers, are females of very small size. Their 
smallness is no doubt due to the circumstance that the mother, being 
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overwhelmed with work, can only furnish her young with a scanty 
supply of nounshment. These small individuals have hitherto been 
regarded as workers or neuters ; but this denomination is erroneous. 
Yon Siebold has dissected many of these small individuals of Polistes, 
and ascertained, by the examination of their generative apparatus, 
that they are not, like the worker bees, females arrested in their 
development, but perfectly developed females the turgid ovaries of 
which are fiUed with eggs ready to be laid. 

As soon as the original mothers have thus produced assistants in 
the form of these active virgins, the increase of the nest takes place 
rapidly, and the larvm, receiving more abundant nourishment, are 
transformed into wasps as large as their mother. Towards the end 
of June or the beginning of July the comb presents a large surface 
and is composed of a very great number of cells. At this period 
some male individuals may be remarked for the first time among the 
numerous large and small females. Their number soon increases 
considerably. The observation of these facts suggested to Von Siebold 
that there might exist, in Polistes, a division of physiological labour — 
in this sense, that the fecimdated females of the preceding year pro- 
duce only female eggs, whilst the virgins of the new generation 
produce male ^gs parthenogenetically. This hypothesis seemed to 
find support in the small number of ovarian tubes in Polistes, which 
can only produce an inconsiderable number of eggs. 

Experiment has confirmed this hypothesis in the most striking 
manner. Von Siebold selected a certain number of nests in the spring, 
at a period when the mothers had already reared one or two assistants. 
He removed from these nests the mothers, and dissected them in 
order to ascertain the condition of their generative organs. He 
always found the ovarian tubes in full activity, and the seminal re- 
ceptacle full of mobile spermatozoids. At the same time he entirely 
emptied all the cells of these nests which contained eggs or any 
small larvae, preserving only the larvae of large size. Notwithstand- 
ing the disappearance of the mothers, the little virgins continued to 
take care of the larvae which had been preserved, and consequently 
the colonies did not perish. Von Siebold took the precaution to 
mark, in each of the nests experimented upon, the occupied and 
empty cells. In a few days he perceived that some of the latter 
contained eggs. Careful examination even enabled him to surprise 
some of the little virgin wasps at the moment when they were 
ovipositing at the bottom of a celL These individuals were at once 
saoificed, when the six ovarian tubes were found to be completely 
developed, filled with ova in different stages of growth, whilst the 
seminal receptacle was perfectly formed but completely empty. 

During this time, thanks to the assiduous care of the young virgins, 
new female individuals, produced, from the large larvae which had 
not been sacrificed, arrived at their complete development, and at once 
took part in the labours of the society. The nests were consequently 
enlarged by new cells, which were speedily occupied by eggs laid by 
the virgins. All these eggs (and this is the important fact) were 
dovelopcMi notwithstanding the absence of fecundation, and gave 
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birth to young larvaB which prospered und^ the care of the irirgin 
Bodety. All these larvsB, at thdr final transformation, famished 
males, in opposition to the larvse which had been preTioasly pro- 
duced by the original mother, and which had fdmiahed only femaleB, 
It may, perhaps, be asked whether a strange fecundated mother 
may not have pen^rated accidentally into the nests deprived of their 
mother, and oviposited here and tiiiere in the cells. To this question 
Yon Siebold gives a decided negative. During the four years which 
he has devc^ed to the study of these wasps, he has constantly 
ascertained that the inhabitants of one nest never tolerate the 
intrusion of a PoUstes from another colony into their society. The 
instinct of these Hymenoptera informs them that these intruders are 
only robbers penetrating into their nest to steal the larv8& and 
devour them. It is therefore evident that in Polistes gdUiea the 
male individuals originate parthenogenetically from undTeeundated 
eggs. — Zeitschr, fur wiss, Zoologie^ Bd. xz. p. 236; Bihl, Umv. 
March 16, 1870, BuU. Sa. p. 271. 

On Force and Will. By B. A. Gould. 

Scientists are now of accord that " force can neither be created 
nor destroyed," and that ** the quantity of force in nature is just 
as eternal and unalterable as the quantity of matter." Its various 
forms are eminently convertible, yet utteiiy indestructible. And to 
avoid that fruitful soTiroe of disagreement among the ablest men, 
which has arisen from the ambiguous signification of the word, we 
must adopt the meaning which is finding general acceptance, and 
define force as ** that which is expended in producing or resistiDg 
motion '* — ^thus clearly discriminating between force and its cause. 

In his retiring address before the American Association last year, 
our honoured ex-president Dr. Barnard presented an argument, so 
vigorous and clear that I see no room for an adequate rejoinder, in 
opposition to the doctrine which would extend the principle of 
the conservation of force to the phenomena of consciousness — '< a 
philosophy which at the present day is boldly taught in public 
schools of science, and which numbers among its disciples manj 
very able men." He says, for instance : — 

*' Organic changes are physical ejects, and may be received wifli- 
out hesitation as the representative equivalents of physical forces 
expended. But sensation, will, emotion, passion, bought are in 
no conceivable sense physical " (Proc. Amer. Assoc. Chicago, p. 89). 

*' The philosophy which makes thought a form of force, makes 
thought a mode of motion, converts the thinking being into a 
mechanical automaton, whose sensations, emotions, intdlectionB 
are mere vibrations produced in its material substance by the play 
of physical forces, and whose conscious existence mtist for ever cease 
when the exhausted organism shall at length fail to respond to 
these external impulses" (ibid. p. 91). 

" Thought cannot be physical force, because it admits of no mea- 
sure. * * A thing unsusceptible of measure cannot be a quan- 
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tity ; and a thing that is not even a quantity cannot be a force *' 
(ibid. pp. 93, 94). 

Before the cogent reasoning carried out by President Barnard, of 
which the general tenor is indicated by these quotations, the view 
that force swords a middle term between the moral and the material 
worlds can be sustained as little as the pure materialism against 
which the argument was directed. But if we ascend a grade 
higher, and consider that which guides and compels force, as force 
guides matter, I am disposed to believe that the problem may be 
neurer to a solution. Yet I offer my views with hesitation, not 
unmindful of the great thinkers who have considered these exalted 
topics, and shrinking from the rebuke of presumption. 

There is an elegant experiment, in which the tension of a spring 
is made to produce heat by percussion, thus developing the current 
from a thermo-electric battery, which by successive modifications of 
its force exhibits heat, chemical action, magnetic attraction, and 
finally bends another spring — ^the same original force successively 
appearing in all these various manifestations until it is reestablished 
in its primitive form. In such an experiment the imperfections of 
the apparatus would of course entaU some loss at each successive 
step, and thus preclude the practical recovery of an available force 
equal to that expended in the original fiexure of the spring. Yet 
the fact is beyond question that such loss is due solely to the inade- 
quacy of our implements for collecting and transmitting the force 
at each stage of the experiment ; for the law of conservation teaches 
that it is in every instance converted into other form or forms 
without diminution. Could such an apparatus be constructed with 
theoretical perfection, it would represent an eternal circuit of force ; 
and, like the frictionless pendulum in a vacuum, it would exhibit a 
perpetual motion, after tiie needful impulse had once been applied. 
The spring would oscillate for ever, did no extraneous force oppose, 
whether the force producing its rebound were or were not trans- 
mitted through a chain of modifications. 

In this inert apparatus no force whatever would have been im- ' 
bodied ; yet qualities would have been implanted by design, which 
woxdd compel an indestructible force applied to it to play the part 
of an unwilling Proteus. The inference seems unavoidable that 
force may be guided and controlled, compelled to exert itseff in this 
or that i^ape, without the outlay of any other force for the purpose. 
If it be objected that it is an intrinsic law of force that it shall 
change its form in exerting itself, the case is in no wise altered by 
the expression of this truism. Our design has prescribed, and (ex- 
traneous force being absent) might indefinitely prescribe, the modes 
and directions in which that constant force should manifest itself. 

Muscular force is directed, and in its vital action is usually con- 
trolled, by will. If we assume it to be coequal with the expenditure 
of tissue *, measurable alike by its transferred results and by the 

* "Even if it be also, to some extent, supplied by the disorganization of food 
not fully oonyerted, the argument is not thereby affected. 
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deoomposition of this tissue, where and what is that power which 
lets loose or withholds this force, and whose suction is attended by a 
conscious effort ? It is the will — ^a scmiething which directs and 
controls force without expending it. Not only are thought and 
forms of consciousness not forces, if the reasoning already adduced 
be correct, but, although often moral incentives to the will, they are 
not even motive energies in the sense in which I think we must 
concede the will to be such. It is true that Uie exercise of thought 
is followed by fatigue, yet it is not attended by a sense of effort, 
except in so far as it is directed by an exertion of the will. And 
although the former doubtless consumes tissue, have we any reason 
for believing that the exercise of will does the same, apart th>m that 
consumption which corresponds to the forces whose mode of action 
it prescribes ? 

Thus it would appear that the metamorphosis of force, though 
not " work done " in the mechanical sense, is the result of aome 
definite mode of causation. What this causation is, and whether it 
is susceptible of measurement, are the next questions. In the same 
category with this agency, or energy, or influence, the vital prin- 
ciple would seem to belong — directing forces while it neither 
expends nor consumes them. In the growth of organic beings, 
unstable combinations are formed; and organized structores are 
thence reared, in which, as £ant has so beautifully said, ^* all parts 
are mutually ends and means." If in snob, organic devdopment 
force is consumed, disorganization without decomposition ought to 
evolve it. Of the deposit of force in the unstable material of the 
tissues I am not spcNEddng, but of the vitality itself, which repre- 
sents an energy requisite for the development and growth of or- 
ganisms, their dissolution being in turn attended by development 
of inferior forms of life, which suggest that this energy may have 
again been made available — ^an energy, too, which is not *' force " as 
tMs term has just now been defined. 

No comparison can be drawn between vitality and those mole- 
cular forces which build the orystaL Crystalline forms arise when 
the molecular attractions enjoy the freest scope ; and their construc- 
tion must be attended by an evolution of force which ought to be 
recognizable by physical tests, and which should also be measurable 
by an excess of their resistance to solution, over that of compara- 
tively amorphous masses of the same material, in which equal 
weights present equal surfaces. 

So, too, not only in that individuality which life confers and in 
the impossibility of insulating or transferring vitality, but also in 
its hereditary character and its apparent susceptibility of indefinite 
increase or diminution, the vital energy violates our fundamental 
conceptions of force, and demands a separate category, seeming to 
belong in the same with wilL If will and life be forms of force, 
their total amount must be limited by the law of conservation. If, 
on the other hand, they are outside the realm of forces, we may 
more readily indulge the conviction to which experience would lead, 
that their freedom is unfettered by any restrictions within our 



Digitized by 



Google 



Miscellaneous. 303 

knowledge, eacli enjoying an indefinite, though possibly a corre- 
lated scope in its own domain. The indestructibility of both matter 
and force implies a fixed coefficient of force for matter in equi- 
librium ; but how great is the contrast offered in this respect by 
such energies as life and will ! 

Now, if this reasoning be correct, we may have in this class of 
energies that middle term, so earnestly desired and so intensely 
needful, which unites the phenomena of matter with those of spirit, 
and forms the connecting link between science and religion, their 
harmonious conjunction afibrding the highest system of philosophy. 
It is this class of energies which, controlling the forces of matter, 
guides and governs their modifications and transformations. It is 
this, moreover, which, inseparable from mind, is exerted by all con- 
scious organism. The mystic play of coequal, but, to our senses, so 
dissimilar forces, and the equally recondite mutual action of the eye^ 
the brain, and the nerve, alike demand agencies transcending all 
our science, yet implicitly obeying physical laws. The highest 
manifestation of these agencies is in will ; the highest agent is the 
Almighty. Thus the dictum of faith, that the universe exists only 
by virtue of the continued will of its Creator, represents a palpable 
scientific fact ; and we may see that the pantheist, the materialist, 
and the spiritualist (I will not be debarred from this noble word by 
the associations of its misuse to-day) have been contemplating the 
same exalted truth from different aspects, with limited ranges of 
vision. — SiUiman's American Journal, March 1870. 



On the Constittttion and Mode of Formation of the Ovum of the 
SacculinaB. By M. Balbiani. 

In a note inserted in the * Comptes Bendus ' of the 29th No- 
vember last, M. E. van Beneden undertook to show that the inter- 
pretation given by M. Gerbe to the fects observed by him in his 
investigation of the mode of formation of the ovum of the Sacculinfe 
is incorrect. At the same time he presents a very different expla- 
nation of these facts, and he concludes by rejecting as unfounded 
the inductions which M. Gerbe had drawn from his observations 
with regard to the constitution of the ovum in a great number of 
animals. In his memoir M. E. van Beneden also criticizes the 
opinions that I have put forward as to the nature and physiological 
function of the peculiar body first seen in the ova of certain spi- 
ders by some German observers, and which I subsequently made 
the subject of a special memoir, presented to the Academy in 1864. 
I shall endeavour to reply hereafter to those of M. E. van Bene- 
den's assertions which concern me ; but in the meantime it is not 
without interest to inquire which, M. Gerbe or M. van Beneden, is 
in the right in the explanation proposed by him of the facts ob- 
served by him in the SaceuHnas, 

Let us first recall in a few words the manner in which these facts 
were detailed by M. Gerbe. According to this observer the ovum of 
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the SaecuXina is constracted upon a type analogous to that of Birds ; 
that is to say, it is composed of a nutritiTe part, or yelk, said a 
plastic part, or cicatricnla. According to him, this stmctnre is mam- 
fest especially in the young ovules, which even appear as if composed 
of two distinct halves or lobes separated by a mecUan constriction, <^ 
which one represents the primitive yelk, the other the germinative 
portion. Afterwards the latter is no longer visible, except in the form 
of a small rounded prominence on the surface of the mature ovum. 
The yelk and the cicatricnla each bear at the centre of formation a se- 
parate vesicle, such as I had myself previously assumed for the ova of 
a considerable number of animals ; but, reversing the parts ascribed 
by me to each of these two constituent elements of the ovule, M. 
Gerbe regards the vesicle placed at the centre of the cicatricnla as 
corresponding to the germinal vcside of other species of animals, 
and that situated in the midst of the yelk as the homologue of the 
second vesicle which I have indicated in the vitelline nudeus of 
the Arachnida, Myriopoda, &c. 

When M. G^rbe published these results I thought it necessary to 
raise some objections to his views; but not having then any personal 
knowledge of the facts upon which he based them, I confined myself 
to showing that his observations had not the precision necessary to 
justify the general conclusions which M. Gerbe drew from them 
with regai^ to the function of the two primitive vesicles of the 
oviun. I have since acquired more decisive proofs, having had the 
opportunity, during a recent residence on the coast, of undertaking 
some researches on my own account into the mode of formation of 
the ovum in the Sacculince. I have observed all the interesting facts 
to which M. Gerbe first called the attention of naturalists ; but, like 
M. van Beneden, I am obliged to interpret them quite differently 
from the able naturalist of the College of France. On the contrary, 
my observations agree in almost all points with those of M. van Be- 
neden, although made quite independently. This will appear clearly 
from the following rSsunU of my investigation of Pdtogaster Pcigvri 
(Rathke). 

Let us first examine the facts observed in the little Naupliiform 
larvss which represent the first age of the animal at its escape from 
the egg. When observed in an uninjured state, we only see in 
their iuterior a mixture of refractive globules, the remains of the 
nutritive vitellus, and of larger bodies, refracting light much more 
feebly, and having all the characters of true cells. But on bursting 
the outer integument of the larva by careful pressure, the contents 
escape, and we see that these cells are rudimentary ova attached by 
a prolongation, in the form of a peduncle, to a slender central cord, 
a sort of rachis, on the sur&ce of which the ovules originate by 
budding. This structure of the ovary of the larva of PdtogasUr 
greatly reminds one of that of the same organ in the AracWda. 
The ovules are pyriform ; the largest have an average diameter of 
0*025 millim. ; whilst the smallest appear as almost imperceptible 
grains attached to the surface of the rachis. Nothing in the con- 
stitution of these bodies recalls the organization which M. Gerbe 
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ascribes to them in the adult Sacculina, The ovules, in the larva, 
at least during the first period which follows the exclusion of the 
latter, evidently only represent simple cells with their ordinary con- 
stituent parts — ^namely, a protoplasm which is sometimes homo- 
geneous, sometimes more or less granular, according to the state of 
development, and a nucleus or germinal vesicle, 0'014 millim* in 
breadUL in the most advanced ovules, and furnished with a single 
nucleolus or germinal spot, which is comparatively large and well 
marked* Moreover by means of reagents we may display an 
enveloping membrane surrounding the ovules ; but this appears to 
me to be rather a capsular envelope than a real vitelline membrane. 
What are the modifications undergone by the reproductive appa- 
ratus during the successive phases through which the larva passes 
before commencing its sedentary and parasitic existence? My in- 
vestigations have taught me nothing about this ; for I have not been 
able to meet with the larva again until, fixed upon the abdomen of 
the PaguruSy it had become transformed into the adult animal, a 
sort of pouch filled with ^gs, in which the latter pass through all 
the stages of their ovarian and embryonal evolution. At this period 
of their life the ovarian rachis of the larva has become transformed 
into a ramose organ, the numerous divisions of which serve to sup- 
port a multitude of ovigerous follicles, which are appended to it as 
the grapes of a bunch are to its ramifications. When the ovary is 
torn under water, the elements enclosed in the ovigerous follicles are 
set free. These are, in the first place, some spherical bodies ren- 
dered opaque by the numerous refractive globules contained in their 
interior ; these are easily recognized as ova more or less approaching 
their period of maturation. Their diameter varies between 0*13 
and 0*15 millim. We shall revert hereafter to the constitution of 
these bodies. Side by side with them we see a great number of 
other smaller elements, as to the signification of which we may at 
first hesitate. Some of them are regularly round cells, 0'02-0*0d 
millim. in breadth, formed of a transparent, finely granular proto- 
plasm, with a nucleus 0-015 millim. in diameter, furnished with 
a simple, large and rounded, very refractive nucleolus. The others 
have a bilobed form, and appear, at the first glance, to be constituted 
by the adhesion of two of the preceding cells ; but a more careful 
examination soon shows that they are merely a state of division of 
the latter. 

Thus we see all the forms intermediate between the simple oeUs 
and the bilobed bodies, namely :— ceUs still r^ularly spherical, but 
already enclosing two juxtaposed nuclei ; others which begin to 
exhibit a median constnction of their body, with a tendency on the 
part of the two nuclei to separate from each other ; others, finally, 
in which the two new cells are already well defined, but remain 
adherent by a larger or smaller part of their surface. 

In these last elements we readily recognize the bilobed ovules of 
M» Oerbe, or the mother ceUs in their different states of division 
described by M. van Beneden. I have but little to add to the de- 
scription given of them by this latter observer. The two daughter 
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cells are not at first separated by any intermediate membrane, and ' 
their protoplasm is directly continuons ; so that, looking at things 
only by their first appearance, M. Gerbe might really be justified in 
thinking that he had under his eyes a small ovum with two lobes, 
each containing a vesicalar nndens in a common vitelline mass. 
But the illusion is no longer possible when the^e bodies have passed 
to a more advanced stage. In fact a transverse membranous sep- 
tum is soon formed between the two adherent daughter cells, 
and separates their contents. This septum is visibly continuous 
with the line of the outer contour of the two cells, and conse- 
quently cannot be interpreted otherwise than as an internal prolon- 
gation of the enveloping membrane, which was originally com- 
mon to them. Thus I cannot share in the opinion of M. van Baie- 
den, who denies a cell-membrane to the young ovules. It is by 
means of this median septum, which, instead of splitting, and thus 
permitting the separation of the two ovules, remains simple, that 
the latter are, so to speak, soldered together. This splitting only 
takes place much later, when one of the two united cells, having 
alone continued its development, becomes transformed into a ma- 
ture ovum, as described by M. van Beneden. We still see, for a 
longer or shorter time, at the surface of this ovum, the ovule which 
has remained stationary in its development in the form of a small 
rounded prominence ; but this is detached when the ovum quits its 
follicle to pass into the oviferous pouch. It was by following the 
gradual development of this ovum that M. van Beneden ascertained 
that the supposed cicatricula with which M. Gerbe had endowed it 
was nothing but the little sister cell adhering to it, and that the 
cellular nucleus which the same observer supposed to exist at the 
centre of this cicatricula was only the iiudeus of this same cell. We 
arrive at a similar demonstration by the mechanical means which 
enable us to separate these two bodies. Thus by rolling the ovum 
careftdly under a thin glass cover, we sometimes succeed in detach- 
ing from it the little ovule, which, as soon as it is free, resumes its 
original spheroidal form. The same result is also sometimes obtained 
by the action of chemical substances, which cause the contraction of 
the protoplasm, by the tendency of the little ovule to acquire a 
rounded form under the infiuence of those reagents. — C<miptes 
Rendus, December 20, 1869, tome Ixix. pp. 1320-1324. 

On some Mammalia from Eastern Thibet. 
By M. A. Milne-Edwakds. 

Two monkeys inhabit the coldest and least aooessible forests of 
eastern Thibet. One is a Macacus, allied to if. speciosus and M, 
itheliensis, in which the tail is very short. Its coat is of a dai^ 
greyish brown ; the hairs, which are very long and thick, present 
no differently coloured bands ; the lower parts of the body are of a 
much lighter grey, and the face and hands are flesh-coloured. The 
species is named M. thihetani/ts. 

The second species is a Semnopitheews, named S. roxdlana by the 
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author. It is distingaished by its very long and thick coat, the 
hairs of which are grey at their base and silvery yellow towards 
the point ; the latter colour predominates on the lunbs, the belly, 
and the sides of the face, and is mingled with a very brilliant red 
tinge on the frontal r^on. The upper margin of the nostrils is 
much developed, forming a true nose. 

Two species of Insectivora form the types of new genera. One 
of these seems to be a transition form between the Desmans and the 
Shrews ; like the former it has the posterior feet dilated into nata- 
tory pallets, and its tail is long and laterally compressed ; but its 
snout is short, and its teeth resemble those of Sorex. It has sixteen 
teeth in the upper and twelve in the lower jaw. To this animal the 
author gives the name of NeetogdU elegans. The second form is 
nearly allied to the Shrews, but is distinguished by having scaly feet 
and a tail so short as to be concealed by the hairs ; it has only 
twenty-four teeth, twelve above and twelve below. For this genus 
the author proposes the name of Anourosorex, A mole, named Taipa 
hngirostrisj is characterized by its very elongated muzzle, which 
gives it a certain resemblance to the Japanese T. moogura. The 
latter has only six inferior incisors ; the new Thibetan species has 
eight. 

The most interesting animal is one called by the Abb^ David 
Ursus melanoleticus. The author states that it is not a bear, although 
resembling one in its external appearance, but in its osteological and 
dentary characters it approaches the Pandas (Aihirus) and Eaccoons. 
It forms a new genus, for which the name of Ailurapoda is proposed. 
The author also notices a fine Flying Squirrel, which has the head 
and breast covered with a mixture of bright-red and white hairs. 
He names it Fteromys alborufus. — Convptes Bendus, February 14, 
1870, tome Ixx. pp. 841-342. 

On the Transformation of the Nests of the House^Martin (Hirundo 
urbica, Lirm,). By M. A. Pouchet. 

M. Pouchet has noticed a change in the design of the nests of the 
common House-Martin, which he says has been effected within the 
last forty years, and the observation of which leads him to think 
that the notion of the eicact persistence of the same mode of nest- 
building is by no means so certain as has generally been supposed. 
He refers to several instances in which we may presume tiiat a 
change took place on the birds of certain species quitting the open 
oountry and coming to take up their abode among human habitations. 

With regard to tiie House-Martin, M. Pouchet states that, having 
procured some nests in order to ^w them, he was surprised to 
find that they differed considerably from those which he had collected 
forty years ago, and which are still preserved in the Museum at 
Eouen. A reference to published figures of the Martin's nest fur- 
nished further evidence of the same Mud. 

The nests of the older form are hollow quarters of hemi^heres 
applied by three sections to the embrasures of windows or to the 
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sorfooe of buildings, and haying a very smaU circular opening^ two 
or three centimetres in diameter, for the entrance and exit of ihe 
birds. The new nests, on the contrary, represent the qoaiter of a 
hollow hemiovoid, having its poles much elongated, and its three 
sections adhering to the walls of buildings, except aboTC, where the 
entrance is formed; and this entrance, instead of being a mere 
rounded hole, is a long transverse Jissure bounded below by a de- 
pression of the margin of the nest, and aboTe by a projection of the 
building to which the nest is attached. This aperture is nine or ten 
centimetres in length, whilst its gape is only two centimetres. 

M. Pouchet regards this alteration in the form of the nest as not 
only a change, but an improvement The greater extent of the floor 
gives more room for the movements of the little family, the members 
of which will be less heaped upon one another, llie long narrow 
aperture enables the young birds to put out their heads so as to 
breathe the fresh air and contemplate the world around them, whikt 
the access of the parent birds to the nest without displafiing the 
young ones is rendered tea more easy, and the interior of the nest is 
better protected from the weather. 

His attention having been called to this change in the structure <^ 
the Martins' nests, M. Pouchet set to work to examine with a glass 
the nests in position in various parts of Eouen. He found that 
upon the old churches of the centre of the town many of the nests 
presented the old construction, being either old nests repaired and 
made fit for use, or the work of conservative architects who still 
stuck to the old plan : the former appeared to M. Pouchet to be the 
most probable supposition. Mixed with these were other nests of 
the new form. Along the new streets of Bouen, on the other hand, 
all the nests were built after the new fiashiom — Connies Eendus^ 
March 7, 1870, tome Ixx. pp. 492-496. 

Character of a new Species of Crossoptilon. 
By tiie Abb^ Abicakd David. 

M. Milne-Edwards has communicated to the Academy of Sciences 
the following diagnosis of a CfrossoptUon, extracted firom a letter of 
M. A. David, dated Sse-Tchuan, December 18, 1869. The species is 
named O.eanrulescens: — 

** Same dimensions and form as (7. auriiwn; feet red ; bill light 
red, marked with brown towards the tip ; iris reddish nut-brown ; 
head like that of the spedes from Pekin, with the elongated feathers 
of the ears a little more developed ; general colour of Uie plumage a 
uniform and very fine darh-bluish slate-colour, except that the «ids 
of the large feathers of the tail are black and shimng, with green 
and violet reflections ; the three or four small lateral feathers are 
white at their basal portion or entirely, according to age ; the large 
quill-feathers of the wings also are olive-cdoiired ; and the black 
velvety feathers of the top of the head are separated from the slate- 
coloured feathers of the neck by a small white streak." — Comptes 
Bendus, March 7, 1870, tome Ixx. p. 538. 
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XXXIII. — On two new Species of the Foramtniferous Oenu^ 
Squamulinaj and on a neto Species <j/*Difflugia. By H. J. 
Carter, F.K.S. &c. 

[Plates IV. & v.] 

The genus Squamulinaj according to Dr. Carpenter, was in- 
stituted by Prof. Schultze (Ueber den Organismus der Polytha- 
lamien, &c., 1854) for ^^ a minute Monothalamion of which he 
found several specimens at Ancona, adhering to the surface of 
Alff» and to the sides of a glass vessel in which sea-water 
had been long kept The shell, whose largest diameter is 
about l-300th of an inch, has the form of an irregular plano- 
convex lens, being usually flat, or nearly so, on its attached 
side (which accommodates itself to the simace whereon it 
grows) and convex on its free side, on some part of which, 
usually about halfway between the centre and the periphery, 
is a wide orifice from which the pseudopodia issue. The shell 
is calcareous and opaque, and is destitute of pores ; its adhe- 
rent layer is very thin, and is with difficulty detached from 
the surface to which it is attached. The substance of the ani- 
mal is of a brownish-yellow colour, as in Qromia ; its pseudo- 
podia, however, seem fewer and less disposed to subdivide 
and inosculate." (Carpenter, ^ Introduction to the Study of 
the Foraminifera,' Ray Soc. Pub., p. 67, pi. 1, fig. 22; also 
Pritchard, ^ Infusoria,' p. 558, ed. 1861.) 

Two arenaceous forms of this genus live in the laminarian 
zone at Budleigh-Salterton, as their presence on certain fuci 
cast upon the ^ch during storms inoicates : — one like Squa- 
mulina Icevisy the type species of Schultze's genus Just de- 
scribed ; the other, also discoidal, but bearing a little, erect, 
brush-like eminence on its convexity. 

For the former I would suggest the specific name varians, 
and for the latter scopula^ from the resemblance of the emi- 
nence to a little brusn or broom. 

Ann. <k Mag. N. Hist. Ser.4. Voir. 22 
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Let us direct our attention to a description of the latter first, 
as being the most interesting form of the two species. 

Squamulina sccpulcy mihi. PL IV. figs. 1-11. 

Test white and hollow, consisting of a pedestal (fig. 3 a) and 
columnar portiou {bbb)j the former plano-convex and the latter 
obversely conical, terminating in a brush-like bunch of spi- 
cules (//)' Peaestal subcircular, more or less raised, closed 
below by a discoidal portion, which, stretching across its base, 
forms the point of attachment between the animal and the 
fucus or object on which it may be located; open above, 
where it joins the pointed end of the columnar portion. Co- 
lumnar portion erect, conical, with the pointed end down- 
wards, consisting of a neck (a), body (c), and head (c) j neck 
contracted, more or less ligamentous, connecting the lower 
extremity of the column with the summit of the pedestal ; 
body increasing in size upwards, and formed of two or more 
dilatations : head inflated, and bristled all over with sponge- 
spicules. The whole composed of fira^ents of hyaline colour- 
less quartz, mixed with sponge-spicules and a small portion of 
calcareous matter, cemented together by a chitinous substance; 
tessellated and almost smooth below, becoming rougher up- 
wards, until the whole head is obscured by a heterogeneous 
mass of projecting spicules and other like bodies, obtained in- 
discriminately from all the sponges of the locality, both sili- 
ceous and calcareous, arranged in a spreading form obliquely 
forwards, not unlike the fibres of a little broom, whence its 
specific designation — ^but where the spicules are capitate and 
not pointed at each end, having the heads outwards ; grains of 
quartz, for the most part, so minute and numerous that, like 
pounded glass, they cause the test to present a white colour 
when dry, which, of course, becomes greyish in water. Chiti- 
nous substance or basal cement supporting the arenaceous 
{^articles of the test outside, and inside formmg a smooth sur- 
ace, which lines the chambered cavity of both pedestal and 
column ; thickest, and even fibrous, about the lower end of the 
column, where it connects the latter with the summit of the 
pedestal, and where (if not always, for a minute distance) it, in 
many instances, is uncovered by the arenaceous coat (fig. 4 a), 
obviously for giving that latitude of movement to the column 
upon the pedestal which enables the former, when fresh or 
wet, to be bent down almost at right angles to the pedestal 
without breaking (fig, 2 a), but, on the contrary, with the power 
of regaining its erect portion by the resilient nature of the 
chitine, here presenting a fibrous structure, perhaps in the 
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living state under the command of aome contractile contri- 
vance obeying the instinct of the animal. Pedestal hollow, 
presenting septal prolongations of the arenaceous coat inwards 
from its circumference towards the centre, which they seldom 
if ever reach, but, extending upwards from the disk, along the 
dome of the convexity, lose themselves at last in the latter as 
they approach the round hole leading from its summit into the 
columnar portion (figs. 6-9). Colunmar portion hollow, con- 
sisting of two or more chambers corresponding with the num^ 
ber of its dilatations {iii)j bound to^etner by isthmic contrac- 
tions, the last of which terminates m an aperture (A;), about 
4-6000ths of an inch in diameter, at the free end of the column, 
in the centre of the brush of sponge-spicules. Animal occu- 
pying the cavity of the test, consistm^ of semitransparent 
yellowish sarcode (fig. 11 a) charged with ^anules and oil- 
globules (i i), fmstules of Diatomaceae, especially ifefo«Va (c?), 
aark-brown bits of fucus, and reproductive cells (c) ; more 
attenuated and less coloured anteriorly, whence the pseudo- 
podia are projected^ bearing the frustules of DiatomacesB 
and bits of mens m the centre; and posteriorly charged 
with a great number of the reproductive cells, consisting of 
spherical, transparent, nucleated capsules, otherwise filled with 
a homogeneous, glairy, albuminous (?) substance. Largest 
test about l-12th of an inch long ; reproductive cells about 
2^-6000ths of an inch in diameter. 

Hah. Sea : Laminarian zone ; fixed on the purse-like root 
of Lamtnaria btdbosay chiefiy on and among the rootlets, also 
on the fronds of PhyUophora rubens. Often in company, on 
the former, with Squamulina vartanSj Leucosolenia botryoidesj 
and Orantia ciltata. 

Loc. Beach at Budleigh-Salterton, Devonshire ; cast ashore 
by storms. 

Ohs. We are indebted to Dr. Bowerbank for the first de- 
scription and illustration of this little organism (Phil. Trans. 
1862, p. 1105, pi. 73. fig. 3 ; repeated in ^Brit. Sponges,' Ray 
Soc. Pub. 1864, vol. ii. p. 78, pi. 30. fig. 359), who gave it the 
name of ^^Halyphyaema Tumanowtczii^'* adding that " it is re- 
markable for teing the smallest British Sponge" (!). But, 
as mental operations are seldom so correct as visual ones, so 
our author, who figures the polypes on the cord ofHyalanema 
as " oscula" (Brit. Spong. vol. i. p. 287, pi. 35. fig. 374), has, 
in 1864, also very imperfectly figured this little Foraminiferous 
animal ^^as the smallest of JBritish Sponges," for which 
Schultze had already instituted the ^enus " SquamtUtnay^^ ten 
years previously, viz. in 1854 (op. ctt.), I do not, therefore, 
hesitate to use Schultze's generic name with a new specific 

22* 
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one of my own, in order that henceforth all connecting ^^pta- 
mulina scopula with the sponges ma^ be abandoned. How 
Dr. Bowerbank could have placed it among the sponges, 
when he states that he was unable ^^ to detect either oscnla or 
pores," and observed that the " globular heads " of the spicules 
were outwards {op, ct^.), I am at a loss to conceive. At the 
same time this mistake points out to us how very careful we 
should be when we come to the nice distinctions that exist 
between the Foraminifera and the Sponges, especially in the 
minuter forms, where deciding upon mere resemblances is as 
dangerous as aenying the presence of pores or oscula in either 
class where we cannot immediately see them with our micro- 
scopes. 

1 first found Squamtdtna soopuluy on Phyllophora rubenSy in 
November last (1869), and, after drying the specimens for 
examination with the microscope, was struck with the septated 
appearance of the bottom or discoidal part of the pedestal, 
which generally adheres to the fucus when the test is broken 
off in the dried state — an appearance so like the septal divi- 
sions of a coral-polype that I De^an to think that the organism 
must in some way be allied to these animals. 

Resolved, therefore, to take the earliest opportunity of fur- 
ther prosecuting this inquiry, I in vain soi^ht for more spe- 
cimens of this Tittle orffanism on pieces of PhyUophora ; and, 
seeing the ordeal to wnich they must be exposed in passing 
through the ^^hurly-burly" of pebbles, waves, and sana, before 
they" could reach the shore in safety, I had nearly given up 
all idea of success, when, one day in January last, I discovered 
it on fresh specimens of the purse-like root of Laminaria buU 
bosa, especially on and about the rootlets projecting from the 

Eart next the rock on which it grows — the only position, per- 
^ aps, except by mere chance, in which it could be landed 
intact — and after this, obtained an abundant supply from these 
roots, all in a livinff state, but, of course, much washed by 
having undergone the exposure to which I nave alluded. 

By the different aids which those accustomed to tlie exami- 
nation of microscopic objects are in the habit of applying, I 
have been able to analyze this little organism, so as to obtain 
the facts given in the above description. 

Examined in the wet way while living^ or preserved in 
spirit and water, by crushing and sectioning, examined in 
the dried state, and with parts mounted in balsam, all these 
facts may respectively be obtained ; but here, as in every thing 
else, patience, endurance, and perseverance are necessary to 
success, bearing always in mind that every specimen when 
examined, in part or entire, will probably afford something 



Digitized by 



Google 



a new Species of Foraminijira, 313 

new, and that therefore he who examines most will, cceteris 
parUmSj be able to describe the object most correctly. 

Although I have often sought for the pseudopodial pro- 
longations of the sarcode from the aperture of Squammina 
sccpiUa when in sea-water and in a living state and appa- 
rentijr under favourable circumstances as regards rest &c., 
yet 1 have never been able to see them. But it should be 
remembered that thej could only be viewed as opaque objects 
by reflected light, with, at the nearest, only ^-inch compound 
power, while m general these prolongations can only be just 
seen by transmitted light with J-inch, and then only under 
the most favourable circimistances as regards fresh sea-water, 
undiminished vitality, and with little or no molestation — a 
coincidence of conditions so difficult to obtain that I could 
hardly expect, with the power first mentioned, to be sue-* 
cessful. 

What, however, I could not obtain in this way while the 
animal was entire, I have managed to get by dissection while 
fresh ; and thus all but seeing me animal substance move has 
been revealed by the processes just mentioned, under which 
the necessary magnifymg-power with transmitted light could 
be used with impunity. 

By tearing the test to pieces, its composition can be easily 
ascertained ; and, first, we find that it is for the most part 
composed of colourless hyaline grains of quartz and sponge- 
spicules, sometimes one preponderating, sometimes the other, 
the former being so small tnat they look like pounded glass, 
and, being all colourless, give the test its white appearance ; 
while the latter, which may be entire or fragmentary to an 
equal degree of minuteness, are derived mdiscriminatelv 
from all kinds of sponges of the locality, calcareous as well 
as siliceous. They are chiefly fragmentary about the lower 
extremity, where they are tessellately connected by chitinous 
substance exactly like the arenaceous particles on the tests of 
some DiffiuguBj and ecjually heterogeneous, although, like 
many Difflugue^ there is evidently a preference here for par- 
ticular objects, and especially for transparent substances 
without colour, inasmuch as, although nearly every thing else 
of the kind in the locality (that is, having recourse to foreign 
objects for the construction of its habitation) partakes of the 
ferruginous red material (argil and quartz) that, from the con- 
tact of the waves with the clifis of the New Red Sandstone 
series here, deeply and continually tinges the sea, the animal 
of Sqtiamulina acopula rejects all but the absolutely colourless 
grains : hence it is always pure white. 

Further up the column flie fragments of the spicules are 
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longer and more projecting, until we arrive at the head, which 
is one mass of entire sponge-spicules of all kinds, arranged 
very much like pina in a pincushion, viz. with the obtuse or 
capitate ends, as the case may be, always outwards^ dioee on^ 
bemg pointea which are pointed at both ends, ex. gr. the spi- 
cules of Halichondrxa jpantcea, Johnston, which, either from 
its being the most plentiful sponge in the locality, or from 
preference of the Squamulinay or both, so far exceed the rest 
m number, that the animal may be inferred to prefer points 
to obtuse ends, when it can get them, for its spicumerous 
head. 

Not content with ^ains of quarts and sponge-spicules, we 
frequently observe otner objects, such as chitinous tentacles or 
setae of sea-animals, and even filaments of Mdosira^ incorpo- 
rated with the rest of this heterogeneous a3semblage. In shorty 
the animal appnears to clothe itself with every thin^ of this kind 
that comes in its way, only confining the entire spicules chiefly 
to the head or free extremity, where one of their purposes is 
evidently to act as strainers, catching fragments of soft bodies, 
living or dead, which impinge upon them by sinking or cur- 
rent-mfluence, and thus probably entrapping food after the 
manner of a spider's web, which the pseudopodia then can 
easily envelope and draw into the body of the Squamulina, 

Carbonate of lime also enters into the composition of the 
test ; but this is so trifling in quantity that it is impossible to 
say if the effervescence ck)es not arise from the presence of 
fra^ents of calcareous spicules. Even when oilute nitric 
acid is applied to the thin disk which is left on the dry fucus, 
after the superstructure may be broken off*, the diminution in 
bulk of the white material appears to be so trifling, although 
there has been eflfervescence, that, when dried again, the effi- 
ciency cannot be appreciated. 

The chitinous suDstance in which the arenaceous material 
is fixed is thicker below than it is above, and about the junc- 
tion of the column with the summit of the pedestal (that is, 
about the neck) presents a fibrous structure which binds the 
former to the latter by a material at once so tough and resi- 
lient that the erect or columnar portion may, in the living or 
wet state, be bent down at right angles to the summit of the 
pedestal in all directions without breaking or losing its natural 
elasticity, which, on the other hand, when the pressure is 
withdrawn, brings the column back to its erect position. 
Moreover this part, in some specimens, is visibly uncovered for 
a short distance by the arenaceous coat (fig. 4a), and, I think, 
as the latitude of its movements in every instance indicates, is 
always so just at the line of junction with the pedestal. How 
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far the animal may make use of this latitude of moyem^it in 
bending the head this way or that by living contractile power, 
as the occasion may require, I do not pretend to say : but the 
head is frequently bowed down on one side or the other, as if 
the movement had been effected by the animal (fig. 2 a). 

The base of the pedestal, which is the bond of attachment 
between the SmamuUna and the fucus or bodj on which it 
may be located, and, althou^ not so thick, is also chiefly 
composed of the same material as the walls of the other parts 
of the test, presents a radiated structure which, in a morpho- 
logical point of view, becomes so interesting that I shall post- 
pone it for more jMurticular description and consideration here- 
after (figs. e&Tj. 

Meanwhile, the cavity of the test, like the test itself, con- 
sists of two portions, viz. that of the pedestal and that of the 
column. That of the pedestal more or less corresponds with 
its external shape, presenting a circular hole at the summit 
(fig. 5 a), which makes it continuous with the cavity of the 
column, but is modified, in the rest of its extent, by a variable 
number of pseudo-septal divisions of different lengths, five or 
six of which, but generally five, are more prominent than the 
rest, radiating inwards from the circumference of the pedestal 
towards its centre, short of which they stop, to leave a central 
area, but are continued upwards, so as partially to divide 
the cavity of the pedestal into five or more circumferential 
compartments, the septal prolongations between losing them- 
selves upon the dome of the pedestal as thejr approach the 
circular aperture at its summit, and thus causing the central 
area to form a common cavity with the circumferential com- 
partments, while it is in direct continuation with that of the 
column. 

At the point where the cavity of the pedestal joins that of 
the column, the union of the two is chiefly effected by chiti- 
nous substance onlvy to admit of the motion of the column on 
the pedestal to which I have alluded — a fact which, although 
thus indicated, is only now and then satisfactorily seen, when 
for some little distance at this point the outer or arenaceous 
coat is absent (fig. 4 a). 

The cavity of the column itself (iit) consists of a chain of 
two or more chambers linked tc^ther by isthmic constrictions 
corresponding to the dilatations and contractions respectively 
of the column, which in full growth do not exceed three or four 
of the former, as my illustration will show (fig. 3), terminating 
at last at the summit of the column in the centre of the head 
of spicules, by a constricted canal like those joining the dila- 
tations, and ending ultimately on the surface in a small aper- 
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ture (i). This iq)ertare, however, can very seldom be weU 
seen, owing to the forest of spicules which surround and inter- 
cross obliquely over it in the dried state; but occasionally it is 
perfectly visible ; and when not so, it is frequently marked by a 
brownish bit of sarcode which fills the opening, and, contrast- 
ing in colour forcibly with the white mass of spicules sur- 
rounding it, enables the position of the aperture to be easily 
ascertained. 

The animal substance (fig. 11, a), which is of a pale yellow 
colour when living, occupies the cavitjr of the test, and resembles 
that of the Foraminifera generally, in consisting of granuli- 
ferous sarcode more or less charg^ with oil-globules. It may 
be divided into three parts, viz. anterior, middle, and poste- 
rior — or into pseudopodiaL ventral, and ovigerous. The former, 
which, like that of Difflugia^ is more attenuated and less 
granuiiferous than the rest, also furnishes the pseudopodial 
prolongations ; the next division is charged with the firustoles 
of Diatomacese, especially the disks and filaments of Melosira^ 
minute Algse like Itivularta {Euactis ?), and bits of dark brown 
matter from the decaying portion of the root of Laminaria 
btdboaaj near which Squamulina scapula likes to congregate, 
the latter causing the ventral sarcode to assume so much the 
appearance of the sarcode of JEthalium that it may be worth 
while to allude also to this again more particularly hereafter. 
Last of all comes the posterior division, which is more or less 
charged with spherical, transparent, nucleated cells (fig. 4c) , such 
as are commonly found in both Foraminifera and the testaceous 
freshwater Rhizopoda, and which I have often and long since 
figured and described in these organisms respectively in the 
pages of this periodical. This portion is a little denser than 
the rest, occupies the posterior or lower part of the cavity of 
the column and pedestal, and, when dry and contracted, pre- 
sents a dark brown colour. 

When the column is detached from the pedestal in the living 
state, the ventral and ovigerous sarcode may be easily press^. 
out of the lower end of the former (fig. 11). and thus examined 
under a high power, when the facts whicn I have mentioned 
may be easily verified. 

In form, the test of Squamulina scapula differs very much, 
first, by age and growth, and, secondly, by some parts being 
more devdoped in some specimens than in others. Thus, if 
young, it may be short, the dilatations only amounting to one 
or two; or if old, to four or five: hence one of the latter 
has been chosen for the illustration (fi^* 3). The pedestal, also, 
may be more or less atrophied ; and its circumference may, 
instead of a circular, have a more or less undulating margin. 
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Absolutely circular it seldom is, from the presence of a slieht 
indentation at one part, which seems to correspond to mat 
seen on the circumferential line of nautiloid Foraminifera, 
with which we shall presently endeavour to identify it 

Then the columnar part may be erect, sloping, or bent down 
to one side (fig. 2 a), or more or less irregular in form ; but all 
these differences are so slight, that, whether young or old, 
straight or crooked, deformed or sjrmmetrical, there is no diffi- 
culty in recognizing the animal as the same, when once the 
nature and general form of Sqttamulina scapula has been 
ascertained. In some cases, too, this may be modified by the 
injury to which this delicate little organism must be e^^posed 
when hurled upon the shore ; for the head in some specimens 
is much larger than in others, owine frequently, although not 
always, to the extent to whicn the nragile spiciiles have been 
broken off by the waves. Indeed it has often seemed to me 
wonderful that any of these delicate little objects of the Lami* 
marian zone should ever reach the shore in safety. Certainly 
myriads of them must be ground to powder, and thus dis* 
appear amidst the sand and pebbles witn which they are tossed 
about in the land-wash, long before anv of them are thrown 
up beyond the reach of the sea. Yet, but for heavy gales of 
wmd, combined with head-ffrowth and frequent decay of the 
roots of the fuci, we should never know what much of this 
zone contains in the way of either animal or vegetative life, 
since the dredge cannot be used among the rocks, and the 
constant waving to and fro of the fronds of the fuci, even in 
an almost motionless sea, defies all attempts to recognize any 
thing minute much below the surface, and renders every effort 
to obtain it direct from this zone almost useless. 

Food. — I have stated that the spicular head might strain 
the water passing through it, and thus collect much soft ma- 
terial of a nutritive nature, either living or dead, so that the 
animal would onlv have to extend its pseudopodia up the spi- 
cules to seize ana draw it into its body. But, in addition to 
this, there is hardly an instance in which remnants of Diato- 
macese are not present in the interior, consisting (for the 
most part certainly, as before stated) ot the disks and fila- 
ments of Melostray together with portions of the decaying 
fucus, thus indicating a power of obtaining food beyond that 
which may be provided by the straining arrangement of the 
spicules. Indeed, prior to the formation of the head of spi- 
cules at all must be the formation of the pedestal and lower 
part of the column, which distinctlv points out that the ani- 
mal, from the very commencement, has the means of catching 
those particles which, floating by it, are found best subservient 
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to the purpose of nutrition and for the formation of its teat 
respectively. 

Ketumine, now, to the pseudo-septal division of &e pedestaJ, 
let us consider for a moment this structure with reference to 
its comparative morphology. 

When the specimens ot SquamuUna soopula are dried, they 
are very prone to fall off from their attacnment to the racus ; 
and then they invariably leave the bottom or disk of the pe- 
destal adherent to the former — ^which at once enables us to see 
the disk on the fucus (figs. 6 & 7), and the vault of the convex 
pedestal still connected with the broken-off column (fig. 8 a). 

If we first look at the disk adhering to the fucus (figs. 6 Sl 7), 
we shall observe that it is more or less white, bdng composed 
of the same material as the test, and presenting a more or leas 
uneven ring, from which several processes of unequal lengA 
radiate inwards. Five or six, but generally five, of these, aa 
before stated, are much more developed than the rest : con- 
stricted towards the circumference and inflated towaros the 
centre of the disk, which they do not reach, but leave, as 
before stated, a central area, which forms, with the i 
between the radii, a single common chamber, continuous, 
through the aperture of the summit of tiie pedestal (fig. 5 a), 
with uie genend cavity of the oolunm. The interspaces of the 
disk are more chitinous perhaps than arenaceous ; that is to 
say, the test is not near so thick here as in other parts. 

Turning to the correspondine portion of the pedestal still at- 
tached to the column (figs. 8 & 9) , we observe that these rieuliated 
portions of the disk belong to as many pseudo-septal divisions 
which, extending upwards, at last lose themselves upon the 
dome of the pedestal, near the margin of its aperture, and that, 
in the dried state, a contracted mass of dark brown sarcode {a) 
at this point presents, in its still lobed form (fig. 9 a), the indica- 
tion of^its once (when living) having occupied the interspaces 
between the septal divisions of the ^destal. 

Now this radiated disk undoubtedly has veiy much the 
appearance of the radiated septa of a coral-polype ; but it has 
a still nearer affinity to the septal divisions of a nautiloid 
foraminiferous test : and when we compare the whole structure 
of the pedestal with the latter, we cannot help seeing that the 
septal oivisions are homologous with the septa of a nautiloid 
foraminiferous test, and that the central area corresponds 
with the initial or primary cell of a nautiloid individual, 
which, on being prolonged upwards, in Sqttamulina scopula^ 
developes a column at the expense of the spire. 

Following up this view, I by chance found a pedestal ahne^ 
which I have mounted in balsam and drawn as one of the 
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illustrations (fig. 10), showing so plainly and so unmistakably 
the remains of the nautiloid chambered spire with an opening 
in the position of the initial or primary cell, that no doubt can 
now be entertained of the forgoing conclusions. 

I am not quite certain whetner this disk, which had fallen 
off a portion of fucus bearing a number of both species of 
Squamtdina (viz. scapula and varian8)j preserved m spirit, 
belongs to the former or to the latter species ; for the former 
always has a hole in the summit of it^ pedestal, and the latter 
may or may not have it there, as will be seen presently, 
when it is described; but whelJier it belongs to one or the 
other, the observations on the comparative morphology apply 
equally to both species ; and thus the specimen is as conclu-* 
sive of the homology of SqaamvUna scapula with the nautiloid 
forms of Foraminifera as it will be found conclusive of the 
same fact in the description of Sgtuimultna variansy the latter 
being, as it were, merely the pedestal of the former increased 
in size and somewhat altered in shape by the abs^ice of the 
columnar portion. 

Thus, however much in the first instance we find the radii 
in the disk of the pedestal of Squamultna scapula like the 
septal divisions of a coral-polype, we shall presently see, in 
8. variansj that where they are altogether absent they leave a 
simple globular chamber, and that where, on the contrary, 
they are more or less developed they only present a stq> fin*- 
ther towards the pedestal of o^[uarnvUna sc^fndaj which is but 
a transitional form to a nautiloid foramimfer, and not to a 
coral-polype ; that is to say, that the simplest form of Squa- 
mulina passes thus into a nautiloid form of Foraminifera, and 
not direct into that of a coral-polype. 

Lastly, I alluded to the presence of the dark-brown bits of 
decaying fucus in the ventral portion of the animal of 8gua- 
mulina scapula as resembling similar contents in the body of 
an jEthalium, I do not mean to identify jEthaUum in its 
massive amoeboid state (that is, before it comes to maturi^, 
dries up, and developes its sporidia) with a foraminiferous 
animal | but I mean to say that bits of brown decaying wood 
and resinous matter may oe seen in an jEthcdiumy evidently 
incepted from the woody tissue in or among which it had been 
living, much the same as we see the bits of decaying fucus in 
the ventral portion of Sqnamulina scapula — ^and, further, that 
the reproductive cells ot8. scaptda and the Foraminifera that 
I have examined in a living state are very like the reproduc- 
tive cells of JSthxjliumy in form and in crowded number, just 
before the latter pass into the matured or dried state, and be- 
come black or otherwise deeply coloured. 
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Farther, also, it might here be added that, whenever speci- 
mens of Leucosolenia botryoides are wanted, the most likelj 
place to find them will be about the decaying parts of the 
roots of Laminaria digitata and L. btdboaa — that Gfrantia 
dathrusj Schmidt, seeks the same habitat, and that in one 
specimen (which I possess) the latter has, for some inches in 
mameter, so densely netted itself over the yanlt and through- 
out the branches of the root-bunch of a large specimen of Z. 
digitata^ that, at first sight, I was doubtful whether I had not 
one of the Myxogastres before me; so intimately allied in 
aspect, form, and habitat (the former being, of course, marine, 
and the latter terrestrial) do these sponges appear to be to this 
family of Fungi. 

Finally, I might add that, in two living specimens of a 
sponge obtained from different localities, and bearing spicule 
like those of Haltchondrta paniceaj Jonn., but possessing a 
faint purple tint, I found the purple colour to be produced by 
its bem^ densely charged witn smooth spherical cells so like 
the spondia of the Myxogastres, that, but for the presence of 
the spicules and the specimens being fresh and living, I should 
have concluded -that these cells came from one of the Myxo- 
gastres, and did not originally belong to the sponge. 

At present it seems to me, from the above observations, 
that if we are to propose any class-arrangements between the 
Sponges and the Corals, the Foraminifera must take an inter- 
mediate position as the transitional form, unless they be all 
viewed as branches from a common pakdogenetic stock. 

Besides Halyphysema Tumanounczii (now our SauamuUna 
scapula) y Dr. Bowerbank adds another species, to which he has 
applied the specific desi^ation of ^^ ramulosay^ and which he 
states does ^^not exceed two lines in height and about the 
same in breadth, and in this space there are eight branches '* 
(Brit. Spong. vol. ii. p. 79). The specimen appears to be 
unique ; and, in the absence of illustration and aescription of 
the manner in which the branches come off, this species, 
although in other respects almost the same as Squamulina 
scopukty must remain m abeyance, until chance favours some 
one with another specimen, who will give an illustration and 
a more detailed account of it. 

Under the genus Pofytremuy Dr. Carpenter {op. ciu p. 236) 
alludes to an arborescent specimen which was " completely 
covered over with a membranaceous sponge, the spicules of 
which seemexi to radiate from the extremities of the branches," 
and then adds, '^ Of the parasitic character of the sponge I 
entertain no doubt whatever." 

Can there be any connexion between this and Dr. Bower- 
bank's branched species of his Halyphysema ? 
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Squamulina varianSy mihi. PI. V. figs. 1-5. 

Test white, more or less circular, plano-convex, raised or 
depressed, or conical vertically or horizontally — in short, pre- 
senting all kinds of forma from a symmetrical dome-shaped 
body with circular base to an amorphous mass fringed out, 
amoeba- like, at the circumference into every variety of inden- 
tation ; possessing a single circular aperture at the base or 
summit, or anywhere between the two, widening outwards ; 
sometimes crescentic and lateral, at others produced in a cir- 
cular form on a short neck ; composed of colourless grains of 
quartz and sponge-spicules, fixed or tessellated more or less 
smoothly in a chitinous substance, which, extending 'across 
the base, fixes the test to the surface of the fucus or object on 
which tne animal may be located ; evidencing, by efferves- 
cence with acid, a slight admixture of calcareous matter, and 
sometimes, when the fragments of the spicules are long and 
pointed, or capitate, allowing these to project more or less be- 
yond the surface, the capitate ones witn their obtuse ends 
auttoards. Base or discoidal portion outwardly extending be- 
yond the body of the test, and terminating in a thin edge, 
which may be circular, subcircular, or more or less indented ; 
and internally (that is, in the chamber of the test) presenting, 
at its point of union with the body, a circular, subcircular, or 
wavy outline, more or less dentated by pointed prolongations 
of the test inwards, which, after being continued up the side 
for a little way, cease to appear above the surface of the inte- 
rior long before arriving at the summit of the dome. Cham- 
ber lined by chitinous substance, which chiefly composes the 
base or disk and thus forms the bond of attachment between 
the test and the fucus or body on which it may be located. 
Animal substance occupying the chamber, and consisting of 
granuliferous sarcode, of a light yellow colour while living, 
charged with oil-dobules, fiiistules and filaments of Diato- 
macese, chiefly oSmeUmraj and reproductive cells. Size very 
variable, seldom more (and frequently less) than l-30th inch 
in diameter. 

Hab. Sea : Laminarian zone, on Phyllophora rubens and the 
purse-like inflation of the root of Laminaria bulboaaj in com- 
pany with LagoHa viridisy Wright, chiefly inside, and with 
Sguamulina scopula^ Leucosolenia botryoideSj and Orantia 
cuiakiy chiefly outside. 

Loc. Beach at Budleigh-Salterton. 

Obs. This species appears to be so like Schultze's Squamu- 
lina kemsy that, but for the test being composed of grains of 
quartz and fragments of sponge-spicules, instead of calcareous 
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matter, I should have said it was one and the same. The 
arenaceoos character of the test, however, makes the difference, 
if not also its pseudo-septal prolongations into the interior of 
the chamber. Schultze's calcareous form, which also appears 
to be much more minute, I have not seen. 

8. varians closely resembles in every way the plano-convex 
portion or pedestal of the foregoing species ; we nave only to 
take away the columnar portion of 8, scopula to have the more 
simple form of it which appears in 8. varians when the aper- 
ture is in the summit, ana the base internally denticulated. 

Like the plano-convex portion of 8, scapula^ also, it varies 
much^n its circumferential outline, as it does in the amount 
and extent of its pseudo-septal radiate prolongations internally, 
being sometimes without any of the latter, and thus presenting 
a simple single chamber (fie. 1) ; while at others it is more or 
less crenulated throughout by the inward denticulatioiis of the 
test, approaching the many-diambered f<»rm of the nautiloid 
Foraminifera (fig. 4). 

It also varies very much in shape and size (compare fig. 1 
with fig. 5), but is always characterized by snow-whiteness, 
from the minutely comminuted state of the colourless CTaina 
of quartz of which the test is composed — thus resemblmg in 
this respect, like 8. scopula j the whiteness of powdered glass. 

Sometimes pointed and capitate portions respectively of pin- 
Kke spicules are observed to be present, and to project some 
distance beyond the surface of the test (fig. 1), still further 
allying it in this respect to 8. scopula. 

There do not appear to be any pores about the surface, and 
only one large aperture, which* varies in position, as above 
stated, being most conspicuous when on the summit or side of 
the test. 

Occasionally li^ht yellow spots are seen on the test; but this 
is where the chitmous substance is devoid of the arenaceous 
material. 

The internal contents are also above noticed. It seems to 
feed mostly on Mehstra^ as there is hardly a specimen which 
does not contain the disks, both singly and in filament, of this 
Diatomacean. 

Besides, occasionally I found a number of granulated plastic 
cells, which appeared to me to be a stage in advance towards 
development of the spherical nucleated reproductive ones (other- 
wise absent), which might thus be bom m the state oiAmcdxB, 
Analogy favours this view. 

As with 8. scopula^ one cannot help seeing, in the smooth 
tessellated test, composed especially of ouartz-grains &c., a 
resemblance to the tests of DiMuqm — ana in the selection of 
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those grains only which are colourless, that character where 
the Difflugta chooses one particular object only for the con- 
struction of its covering. 

The test of this species is even more simple than that of 8. 
scopula] for among its varieties is the symmetrical hollow 
dome with a single aperture, massing gradually into that form 
with more or less crenulatea interior which simulates the 
nautiloid one of Foraminifera (to say nothing of the variety 
of external forms)-^at the same time that this early significa- 
tion mi^ht associate it, in a morphological point of view, with 
the radiated septal divisions of tne coral-polypes. 

I have not oeen able to see its pseudopodia, for the same 
reason as stated above for not having been able to see them in 
8. scoptda. Nor have I ever been able to prove that it is or 
is not locomotive. It certainly adheres firmly to the fucus or 
object on which it may be located, but, when fresh, comes off 
entire by slipping a sharp knife under it, although, in the dried 
state, as witn 8. acopulaj the body, when broken off, generally 
(if not always) leaves its disk on tne fucus. Schultze's calca- 
reous ones were locomotive, and thus, by being much smaller 
and creeping up upon the sides of the glass vessel in which 
they were kept, no doubt enabled him to see, by transmitted 
light, their pseudopodia. I could have done the same proba- 
bly with 8, acopula and 8. variansy respectively, if I could 
have apj»lied a hi^h magnifying-power to theni, with trans- 
mitted light, in their liviuj^ state. 

What vast numbers of free sponge-spicules of all kinds, 
fragmentary and entire, there must be floating about at the 
bottom of the sea, in the Laminarian zone, for these little 
Foraminifera, both 8, sc&mtla and 8. variansy to avail them- 
selves of them so plentifully and so indiscriminately for the 
construction of their habitations ! 

DiFFLUGIA. 

Having had by me for a year past the description and figure 
of a new species of freshwater Vifflugiaj it seems not inappro- 
priate that I should take this opportuni^ of communicating it : 
and, from its shape laterally not bein^ unlike that of a pluckea 
goose or other bird of that kind without wings (fanciful as 
wis comparison may be), it may also not be inappropriate to 
designate it by the following appellation. 

Difflugia bipesy mihi. PI. V. figs. 6-9. 
Test oblong, somewhat compressed, expanded posteriorly, 
narrowed anteriorly (fig. 7) ; lateral view lageniform, with the 
body somewhat inflated (fig. 8) ; posterior extremity obtuse^ 
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convex, accompanied on each side by a cruriform conical ex- 
tension of the test ; anterior extremity narrow, terminating in 
a contracted oral orifice bordered by pointed scales, which, m a 
circular form, slightly overlapping each other, cover the whole 
of the test in great uniformity. 

. Animal composed of colourless granular sarcode, emitted 
anteriorly in obtuse pseudopodial prolongations (c) for pro- 
gression and the capture of K)od ; ventral portion more or less 
charged with fragments of AlgSB and oil-globules (ff) ; poste- 
rior extremity containing a large nucleus and nucleolus («), 
several reproductive (?) cells, and one or more contracting ve- 
sicles iff a). Body tied by three sarcodal filaments (A) to the 
posterior part of the test and to the extremities of the hollow, 
conical, leg-like appendages respectively. Molestation causing 
the body to assume a spherical form, synchronously wiu 
which it is suddenly retracted by the sarcodal filaments to the 
posterior end of the test (fig. 7 a). Size about 1-1 82nd of an 
inch long by l-353rd in its broadest part 

Hob. Freshwater pool in heath-bog. Living on minute 
Algse [OsciUaria &c.). Progressing after the manner of Dif- 
flugicB generally, with the test vertical and fundus uppermost. 

Loc. Budleign-Salterton. 

Obs. I found three or four specimens of this Difflugia about 
a year since, in the surface-pool of a heath-bog about a mile 
from this place, viz. on the 29th of January 1869. • 

There were other DifflugiiB present ; and I sketched a large 
one having ovcd and square plates upon its test heterogeneousTy 
mixed up with grains of sand — showing that the oval and 
square plates, which frequently and respectively form the 
coverings of Difflugian tests exclusively, are derived fix>m ex- 
ternal sources, and may be taken up by some of the Diffiugice 
indiscriminately, with grains of sand and other like objects, 
although they (the oval or the square plates, as the case may 
be) are frequently selected for the covering of the test, to the ex- 
clusion of all other objects, and consequently that the presence 
of one or the other is of no specific value. (See Dr. Wallich's 
excellent and elaborate paper, with illustrations, on the Dif- 
flugian Rhizopods, Annals, ser. 3. vol. xiii. p. 215 : 1864.) 

One cannot nelp noticing in this mixture an analog with the 
arenaceous forms of Squamulina just described, which animal, 
although preferring grains of quartz and sponge-spicules, is 
not particular in taking up any tning of the kind for the forma- 
tion of its covering which it may md appropriate. 

The light yellow colour of the test of Difflugia bipes, toge- 
ther with its obtuse pseudopodia, cause it to differ from Sv- 
glypha^ where the test is colourless and the pseudopodia 
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pointed. Otherwise it much resembles Euglypha. Nor does 
the sadden retraction of the animal by means of the three 
sarcodal cords attached to the posterior part of its body cha- 
racterize it as a distinct species less than the peculiar form of 
the test. 

EXPLANATION OF THE PLATES. 
Plate IV. 

Fig. 1. SouamuHna seopuh, natural size. 

JV. 2. Tne same, full-grown tests^ magnified five times : a, inclined posi- 
tion. 

Fig, 3. The same, full-grown test, 1-I5th of an inch lonff, greatly magni- 
fied^ to show structiire and cavity : a, pedestal; ob b, column ; 
Cf body ; d, neck ; e, head; ffj brush of spicules ; ff, triradiat« 
spicule of Ch'onHa dUata (calcareous) ; hy trifid spicule of Pa- 
tngmatitma (?) ; itt, dotted line indicating shape and size of 
cliambered cavity ; k, aperture ; / 1, tentacular (?) appendages 
of marine animals. 

N.B. This and the seven following figures (viz. 4 to 10, in- 
clusively^ are drawn strictly on the scale of l-24th to I-I8G0th 
of an incn, to show their relative size individually and the rela- 
tive size of the parts of which they are individually composed ; 
latitude only being given to the spicular detail^ wherein the 
difierent spicules of the head are intended to represent some of 
the varieties that may be seen in many, rather than all together 
in one specimen. 

Fig. 4. The same, summit of pedestal, with portion of column truncated 
close to neck, to show, a, circular aperture and chitinous lining. 

Fig. 5. The same, upper portion of pedestal with part of column attached, 
lateral view, to show chitinous lining just about the neck, un- 
covered by arenaceous coat. 

Figs. 6 & 7. The same, disks of the pedestal left on the fucus after the 
test has been broken ofi^, showing the form of the pseudo-septal 
divisions prolonged inwards from the margin, but ending short 
of the centre, so as to leave an open area there. 

Fig. 8. The same, pedestal with portion of column attached, broken off 
from the msk (dried specimen), showing that the pseudo-septal 
divisions are continued up into the dome : a a, portion of animal 
substance dried, showing, by its lobed form ana position, that it 
occupied the central area and the interspaces between the septal 
divisions when fresh. 

Fig. 9. The same, direct view of the pedestal under the same circumstances, 
showing the same &cts more satisfactorily : a, dark portion re- 
presenting the dried animal substance. 

Fig. 10. The same, upper view of the pedestal, showing the chambered 
form of the mterior through tne test ; test chiefly formed of the 
fraffments of sponge-spicules : a, aperture of the summit ; 
b. dried animal substance ; o c c, chambered cavities, lined with 
chitinous substance. 

This specimen, which I have mounted in balaam, indubitably 
homologizes the ^ pedestal" with the test of a Nautiloid Fora- 
miniferous animal, together with the development of the *^ co- 
lumn ". from the initifd or primanr cell 

Fig. 11. The same, lower part of column mroken ofi'from the pedestal at 

Ann. dkMoff.N. Hist. Ser.4. Vol v. 23 
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the neck while living, and the animal substance forced out by 
nresBure, showing that it is composed of : — a, granular aaicode ; 
by oil-globules ; c e c, reproductiTe cells about 2^-6000th8 of an 
inch in diameter ; d, disk of Mehnra. 

N.B. All the parts of this figure are reladyelj magnified on a 
larger sode than the foregoing, viz. on that of l-24th to l-6000th 
of an inch. 

Plate V. 

fH§f. 1. Squatmdma variaiUf mihi, greatly magnified, to show the strac- 
ture and cavity of the test ; elevated convex form, lat^td view : 
cL body ; b, expanded maigin of the disk by which it adheres to 
the fucus ; e, aperture ; d, dotted line indicating the form of the 
chamber : e, projecting ends of spicules. Height of body about 
l-€Oth of an men, base about l-o4th of an incn in diamet^. 

N.B. This and the three following figures (vis. 2 to 4 indu- 
sively) are strictly drawn upon the same scale as S, seo/Mda (vis. 
l-24th to l-1800th of an inch), to show the relative size of the 
corresponding parts in each species (8. variant correqsondinff to 
the pedestal of^& $copula) and of their own parts individually, 
latitude of delineation only being allowed, as in S, set^Mda, to 
the spicular detail 

Fig, 2. The same, discoidal portion of fig, 1, showing : — a, expanded 
maigin ; 6, dark shade indicating width of wall and attachment 
of body to disk ; c, dark line indicating chitinous lining ; d^ cen- 
tral or internal portion of disk ; e, aperture. 

Fig. 3. The same, outline of a disk shoeing, by the pseudo-sental pro- 
longations, a tendency to trUocular division : a, expanoied mar- 
gin ; 6, central or internal area of disk ; e c, pseudo-septal pro- 
longations ; d, aperture ; «, chitinoiis lining of chamber. 

Fig, 4. The same, outline of a disk showing a tendenc^r to multilocular 
division : a, marffinal expansion ; b^ central or internal area of 
disk : cec, pseuao-septal prolongations of the test, causing the 
basal outline of the chamber to assume a crenulated appearance ; 
df aperture; e, chitinous lining of chamber; /, disk of Mdodra^ 
relatively magnified. 

Fig, 5. The same, amoeboid form of test : a, aperture. (Scale l-48th to 
l-1800thofaninch.} 

This figure, on half the scale of the foregoing, is to show the 
extreme variation of form, in this species, which may exist be- 
tween the simple, symmetrical, dome-shaped figure 1 and the 
amoeboid form, fi^pire 5. 

Fig, 6. Difflugia hipet, mihi, outline of test, with animal in the intericNTy 
greatly magnified : a, test; 5, animal ; c^ pseudopodia; ddj con- 
tracting vesicles ; e, nucleus ; /, oil-globules and other reproduc- 
tive (P) cells ; g, firagments of incepted food (Algie) ; h, sarcodal 
retractile fikments. (Scale l-24th to l-6000th of an inch.) 

Fig, 7. The same, test empty, showing uniformity of arrangement in the 
scaly coverinff ; also, a, drcufiur line indicating form and position 
of animal wnen suddenly retracted. Greatest length of test 
33-eOOOths of an inch, neatest width 17-6000ths. 

Fig, 8. The same, test empty, lateral view : a, imaginary position of 



Fig, 9. The same ; scales more magnified, to show their circular form 
and mode of anl^ngement on the test. 
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XXXIV. — Descriptions of new Species cf Birds from the So- 
lomon and Banks's Oroups of islands. By G. R, Gray. 

A OOLLECnON of birds that had been obtained among the va* 
rious islands of the Pacific Ocean by Julius Brenchley, Esq.^ 
a series of which he has presented to the British Museum^ 
enables me to select sevem species as new to the Solomon 
and Banks's groups. The ayifauna of the Solomon Islands 
was ably treated oy Mr. Sclater at a meeting of the Zoolo- 
gical Society held on the 11th February 1869 ; and the paper 
appeared in the ^Proceedings' for the same year. Tnis 
collection containing seyeral species hitherto imdescribed 
induces me to give descriptions of them^ and thus assist 
towards completing the ornithological knowledge of these 
islands. 

Acdpiter aJbogularis. 

Male, The upper surface plumbeous black tinted with grey; 
the base of the leathers on the hind head white ; the entire 
surface beneath the body also white^ but irrorated with plum- 
beous on the chest and thighs. 

Length 17" 6"', wings 10", bill 1" 1"', tarsi 2" 4"'. 

This bird, of which there is only a sinrie specimen, might 
at first sight be taken for the Acdpiter haplochrous of New 
Caledonia ; but it is larger and possesses a white throaty which 
at once distinguishes it from the latter-mentioned species. It 
was obtained at Hada or Recherche Bay, San-Christoval Island. 

Philemon Sdateri. 

Female. Above brown, with an olive tinge ; rump and tail 
dull rufous brown, each feather of the latter margined with 
yellowish olive ; wings fuscous black, with the outer margins 
of quills yellowish olive, especially of the t^rtials ; top and 
sides of head fuscous black, each feather broadly margined on 
its sides with yellowish white ; throat white, tinged with grey, 
with a broad une of black on each side, proce^Ubag from tne 
ears ; breast white, with black dashes down the middle of each 
feather, the black fading into brown on the upper part of the 
abdomen. Bill yellowish white : feet plumbeous. 

Length 11", wings 5" 6"', bill 1" 6"*, tarsi 1" 4"'. 

" Eyes dark brown. Contents of stomach honey." 

A single specimen only is in the collection, which was ob- 
tained at Wanga, San-Christoval. This bird was recorded by 
Mr. Sclater, in his list of Solomon-Islands birds, under the 
name of Philemon vidturinus (Homb. & J.). Through the 
kindness of that gentleman, I am enabled to rectify, by com- 

23» 
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pansoiiy this error, which was entirely occasioned by the 
wretched state of the specimen he had under examination, 

Ptilonopus solomonensis. 

Female^ ycuna. Bright golden emerald-green j quills 
bluish black, witn the tips dark shining sreen ; tertials eme- 
rald-green, all narrowly margined with ydlow ; abdomen and 
under tail-coverts bright king's-yellow. 

Length «' wings 6", biU 9"', tarsi 6"'. 

" Eyes yellow. Contents of stomach large seeds and fruits." 

The single specimen of this bird was also procured at 
Wanga, San-Christoval. It is probable that the mature nude 
of this species, when obtained, may prove to possess a showy 
plumage, as is the case with most of the species. 

Carpophaga Brenchleyi, 

Front of head greyish white, with the hind head grey; 
cheeks and throat pale castaneous ; upper surface plumbeous 
black, tinffed with grey ; tail above, when closed, black, with 
the outer leathers, when expanded, and beneath all the feathers 
rufous castaneous ; beneath the body of a very dark rufous 
castaneous, shading into a lighter colour on the lower abdo- 
men and under tail-coverts. 

Length 16", win^ 8" 9"', biU 1" 2"', tarsi 1". 

" Eyes yellow. Contents of stomach large seeds and fruits^ 
Male.'^ 

This fine bird, of which there is only a single specimen, 
was collected at Wanga, San-Christoval, where it feeds on 
various kinds of seeds, amount which are those of a species 
of Canarium, The soft pu^) that surrounds the hard shell 
wherein the seed is placed must be the portion that nourishes 
the bird during the period they can be obtained. 

Megapodius Brenchleyi, 

Young. Castaneous brown, with transverse narrow bands 
of yellowish brown on the bact and wings ; throat and cheeks 
fulvous white: beneath the body more rufous than on the 
upper surfiftce, out without any markings. 

Length 5" 6"'. 

" Eyes dark hazel" 

A single specimen of the young bird, and two eggs (unfor- 
tunately in a broken state) were obtained at Gulf Island^ 
where they were discovered in the month of September 1865. 
These eg^s are, both in size and colour, veiy similar to that of 
Megapoaitts Brazieri^ described by Mr. Sclater in Proc ZooL 



Digitized by 



Google 



from the Solomon and Banks* a Groups of Islands. 329 

Soc. 1869, p. 528. In 1864, 1 observed, in the Proc. Zool. 
Soc. p, 42, that an egg (very similar in every respect to 
those above referred to) had beci brought from San-Christoval 
Island. As Golf Island lies close to this last-mentioned 
island, it is therefore very probable that the birds of these two 
islands may eventually prove to be of one and the same species. 
I have named these two species after Julius Brenchley, Esq., 
as a small acknowledgijient for the opportuni^ he has ^ven 
me of describing the new species contained in his highly 
interesting collection. 

Mr. Sclater, in his paper (Proc. Zool. Soc. 1869) previously 
referred to^ has given fp. 124) a list of the species then 
known to mhabit the Solomon Islands ; to which list I have 
also the means of adding, through this collection, the following 
additional species : — 

Cuncuma leucogaster. St.-Isabel and Cocatoo Islands. 
" Eyes brown. Contents of stomach pigeon." Young. 

Haliastur leucostemon, Ugi or Gulf Island. 

" Eyes dark brown. Contents of stomach Crustacea." 

CoUocalia hypoUuca. Ugi or Gulf Island. 
" Eyes black. Contents of stomach very small insects." 

Halcyon aUnctUa. San-Christoval Island. 

"Eyes black. Contents of stomach small Crustacea. Male." 

Electus Linnm. St.-Isabel Island. 

" Eyes red. Contents of stomach small fig-seeds." 

Electus intermedius. St.-Isabel Island. 
" Eyes dark brown. Young female." 

Mr. Sclater seems to have overlooked his species Cacatua 
ophthalmica^ which he has stated is from this group of islands. 

This collection also contains four species of birds that had 
been obtained at Vanua Levu, which forms one of the islands 
of Banks's group. I am thus able to record two new species 
and two other previously known species as inhabitants of this 
group of islands. 

Lalage Banksiana. 

Top of the head, back, part of wings, and a transverse pec- 
toral band black ; lore, eyebrows, sides of head, and throat 
pure white; beneath tne body, part of great wine-coverts, 
tertials, rump, and tail bufly wnite ; the latter has the middle 
feathers mostly, and outer margins of the others more or less 
black. 
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Length 6", wings 8^^ 3"', biU 10"', tarsi 10"'. 
^^ Eyes black. Contents of stomach insects. Male and 
jonng male." 

Ehipidura spilodenu 

Fuscous black ; eyebrows white ; throat and breast white, 
each feather marked in the middle with black : abdom^ pale 
fulvous white ; auills dark fuscous black ; tail fuscous blacky 
willi the tips ana inner margins white. 

Length 7", wings 3", bill r", tarsi IT'. 

^^ Eyes black. Contents of stomach insects. Female." 

This bird, of which there is only one example, is like Shi- 
vidura pectoralisy Homb. & Jacq.. of the island of Vanikoro ; 
out the spots on the breast extena up to the mentum. 

With the two preceding species the following were also 
obtained : — 

Myiagra melanura, 

" Eyes dark brown. Contents of stomach insects. Young 
male." 

Trichoglosstts Maasence. 
" Eyes red. Contents of stomach honey. Young male." 

Mr. Sclater has recorded that an eg^ of a M^apode which 
he has described, under the name olMegapodiue Brcusieriy in 
the Proc. Zool. Soc. 1869, p. 528, had been found and brought 
from the Banks's eroup. Mr. Brenchley's coUection contams 
three specimens of eggs of a Megapode that were obtained at 
Vanua jLevu, two of which are similar in colour and size to 
that described by Mr. Sclater; but the third example is a dirty 
white. Mr. Brenchley has a note in reference to them, that 
they were found in the vicinity of the hot springs on the 
mountains during the month of August 1865. 

The neighbouring group of islands, the New Hebrides, 
is also the abode of a species of Megapode ; and we are 
told by Capt. M^Leod that they are founa abundantly, espe- 
cially on Tanna and Sandwich Islands. Both these islands 
are also referred to by Mr. Brenchley, who remarks that on 
the first-mentioned island a large bird is spoken of as living 
in the vicinity of the Vulcanos ; while in the second islana 
eggs of a Megapode had been offered for sale. 

It may be remarked that the mature state of the bird of 
both these groups of islands is at present unknown to ornitho- 
logists. 

Another new species from the New-Hebrides group is also 
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worthy of being added to these descriptions, as it is also con- 
tained in the same collection : — 

Olyciphtla flavotincta. 

It is Yerj like Olyciphtla modestaj G. R. G.^ of New Cale- 
donia ; but it is rather larger in all its proportions, and it has 
a prominent tinge of yellow on the back and beneath the body, 
wnich is not found on the bird referred to. 

Length 6", wings 3" 3'", bill 12^", tarsi 10"'. 

" Eyes black.. Contents of stomach honey. Male and fe- 
male. 

Three specimens were obtained at Erromango Island. 



XXXV. — On Fertilization in Ferns, 
By Dr. Edward Strasburgeb ♦. 

The author affirms that he is enabled, by a series of observa- 
tions on the prothallia of Pteris serrulata and Ceraicpteris 
ihalictroides^ to correct certain errors of previous observers as 
to the way m which fertilization is effected in Cryptogams, 
and considers that the results attained by him in these instances 
are calculated to throw a new light on the whole subject. He 
commences the account of his experiments by tracing the de- 
velopment of the antheridia, or cells producing the spermato- 
zoids, from their earliest condition, and states mat the growth 
of their lateral cells presents the first example of annular- 
cell formation by division in the vegetable kmgdom — a fact 
brought to notice by Dr. L. Kny in ft PftPfi* communicated to 
the Society of the Friends of Natural History in Berlin, in 
November 1868 f. After detailing step by step the growth of 
the cells in an antheridium. Dr. Strasburger observes that the 
new twin cells, viz. the central cell and the annular lateral 
cells, are distinguished from ordinary cells by the difference of 
their contents, the inner one being stuffed wifli granular proto- 
plasm, the outer ones containing, at first, an almost colourless 
sap, with a single, scarcely discernible nucleus, and a few 
scattered grains of chlorophyll. He then describes the forma- 
tion of the cells producing the spermatozoids in the following 
manner : — 

Pteris serrulata presents several forms of antheridia: in 
young prothallia they are commonly unicellular, in older ones 

* From Pringsheim's ' Jahrbiicher fiir wissenschaftliche Botanik/ tu. 
Band, Stes Heft Communicated by C. E. Brooma, F.L.S. &c. 

t "Ueber den Bau und die Entwicklung dee Farm-Antheridiams." 
Berlin, 1869. (Ann. Nat Hist p. 233 of the present Tolume.) 
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frequently many-celled. In unicellular antheridia the whole 
space becomes the mother cell of the spermatozoids ; in those 
consisting of many cells the central cell alone becomes the 
mother cell. By a series of partitions the mother cell is 
divided into numerous small cells, which are the special mother 
cells of the spermatozoids ; each of these possesses a distinct 
nucleus ; by mutual pressure they become at first polygonal ; 
their arrangement then becomes confused, the nucleus disap- 
pears, giving place to a uniformly g^ranmar mass. A rose- 
coloured vacuole soon wpears in this mass, the protoplasm 
gradually retreats towards the walls of its cell, the central 
vacuole becoming proportionally enlarged; small granules 
next appear suspenaed in the fluid contents, the protoplasm 
coUectea against the cell-walls divides itself into a spiral band, 
which, commencing from a single point, describes several coils 
around the central vacuole. iWing this process the special 
mother cells assume more and more a globose form, and sepa- 
rate themselves from each other, their walls ffrfwluaUy be- 
coming more delicate. The lateral cells meanmiile are com- 
pressed by the increasing volume of the contents of the central 
ones, and the upper or crown cell is filled by the special mo- 
ther cells. If the antheridium be now placed in water, the top 
cell is ruptured in a stellate manner by the expansive force of 
the contents, and the special mother cells maKe their escape 
through the opening. The annular lateral cells of the com- 
pound anthendia now become of use ; for, as the special mo- 
ther cells make their exit, the former increase in bulk, and 
force the remaining special mother cells out of the central cell. 
The spermatozoid commonly lies quiet for so long a time as the 
special mother cells require for opening ; its coils are closely 
pressed one on another within the cell, and must exercise a 
certain elastic force on its walls. The softened membrane at 
last gives way, the spiral coil suddenlv unfolds itself, and the 
spermatozoid moves rapidly away. The special mother cell 
now disappears. During its motion the spermatozoid turns 
rapidly on its axis ; its body forms three or four coils, which 
become wider as they recede. The foremost narrow coils are 
beset with long cilia : on the last and widest coil a colourless 
vesicle is visible, containing numerous minute granules ; this 
seems to be the vacuole before noticed in the contents of the 
special mother cell. The vesicle is adhesive ; and the sperma- 
tozoid may be sometimes seen hanging on by it to foreign 
bodies, where it struggles to free itself, in failure of whidi, 
the hinder end of the spermatozoid produces itself into a long 
thread, which is eventually torn asunder. The vesicle swells 
out in water ; and if the spermatozoid cannot get quit of it, it 
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becomes so large as to hamper its movements and prevent its 
advancing ; such spermatozoids may be seen, when the p^od 
of their swarming is nearly over, sinking to the bottom, where 
the vesicle and mially the spermatozoid are absorbed. 

Before proceeding to relate the behaviour of the spermato- 
zoids, Dr. Strasbnrger thus describes the development of the 
archegonia : — 

Certain cells on the nnderside of an old prothallium^ just 
behind the indentation of the front margin, and where it has 
attained some thickness, become the mother cells of archegonia. 
One of these cells is first divided, in a direction parallel to the 
surface of the prothallium, into an inner and larger cell, which 
becomes the central cell of the archegonium, and an outer, 
rather smaller one, which, after repeated division, forms the 
neck of the archegonium ; by subsequent divisions the mother 
cell acquires two or more layers of cells. The canal through 
the neck is formed bv the retreat of its central layer of cells 
from their contact with each other, or by absorption, where a 
central layer exists. But previously to tnis a delicate spherical 
cell is formed around the nucleus of the central cell, which 
becomes the mother cell of the future plant. A mass of proto- 
plasm is then collected around the nucleus of the central cell, 
the protoplasm is separated from the other contents of the 
central cell by a convex line of demarcation, and thus becomes 
an independent cell: but no membrane composed of cellulose 
is demonstrable. The cell formed within tne central cell is 
hot the germ-vesicle, but rather the canal-cell, as Prin^sheim 
has shown in Salvinia. The remaining contents of the cen- 
tral cell constitute the future eerm-sphere ; in its midst, close 
beneath the canal-cell, there lies a large nucleus with a dis- 
tinct nucleolus. After further divisions of the neck-cells, the 
canal-cell pushes itself between them, and carries them up 
with it ; within this cell a number of nuclei may now be seen. 
The growth of the cells of the neck does not proceed equallv 
on all sides, so that the neck is bent down, and its crown cell 
turned towards the prothallium. When the number of the 
heck-cells is complete, another series of divisions takes place 
in the cells surrounding the central cell ; at the same time the 
nuclei of the canal-cells resolve themselves slowly into a num- 
ber of little granules, and unite at length into a granular mass, 
which soon fills the whole canal. The lower neck-cells now 
enlarge, thereby diminishing that portion of the canal ; and its 
granular contents are thus partially forced into the upper part, 
there forming a wedge-shaped mass, which connects itself by 
a frequently very slender tnread with that occupying the cen- 
tral cell. If the archegonium be now brought into contact 
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with watery the contents of the canal swell yisiblvy and a 
number of vacaoles appear in the internal granular mass* 
The distention increases ; and at the apex, where the wed^ 
shaped mass was collected, the pressure becomes considerable : 
the firee space in the canal is thus enlarged, and at last the 
upper cells of the neck can no lon^ resist ; they part at the 
angles of contact, and the mucus is ejected with considerable 
force. The opening of the canal of the neck occurs at two 
periods : at first the mucus, which is massed at the summit, is 
poured out, either at once or at short intervals ; then a period 
of rest occurs, after which the mass collected in the central 
cell is ejected altogether. The mucus is voided with sufficient 
force to remove any foreign bodies that may lie before the 
mouth of the canal, and thus to clear its orifice. The granular 
inner mucus is thus deposited at some little distance m)m the 
mouth of the archegonium ^ the outer, highly refractive mucus, 
on the other hand, which Imed the walls of the canal, difiuses 
itself in the water in lines radiating from its mouth. After 
this evacuation the naked germnsphere remains in the central 
cell ; it assumes a globose torm ; and a transparent spot may, 
under favourable circumstances, be seen at its summit just 
above the nucleus, which may be denominated the germ-spot. 
The germ-sphere is now ready for fertilization. 

Dr. Strasburger has been able to follow this process in all 
its details. In Pteris the opening of the canal and the entrance 
of the spermatozoids can be readily seen; but CeraUypterxa 
exhibits m the clearest manner the proceedings of these bodies 
within the central cell, owing to tne transparency of its pro- 
thallium. After the canal was opened, the spermatozoids, 
which had previously passed by it with the same indifference 
that they exhibited towards other bodies, showed a remarkable 
behaviour. When they reached the mucus before the canal, 
their movements became slower ; they were evidently detained 
there, and their motion stopped, by an opposing medium: 
Severn remained fast in the mucus; others succeeded in freeing 
ing themselves and hastened away. But generally the course 
of the spermatozoid was so directed by Sie mucus radiating 
from the mouth of the canal that it steered head foremost for 
that aperture. One is not to imagine, however, that there 
was any difiusin^ stream or whirlpool^ seizing on the sperma- 
tozoid and drawmg it towards the onfice ; for small granules 
remained perfectly quiescent in that position. The movement 
of the spermatozoid within the mucus then became slower ; it 
did not cease to revolve on its axis, but the mucus directed it 
to the canal ; so that its operation there may be -compared to 
the action of the stigmatic juice, or of the tela conductrix 
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which directs the pollen-tabe in Phaaerogams towards the 
germ-vesicle. 

We have here a proof of the fallacy of Boze's notion that it 
is the caudal bladder of the spermatozoid which contains the 
fertilizing matter. The greater number of these bodies had 
already lost this appenda^ before they reached the archego- 
nium ; others, which retamed it at that time, lost it in the 
mucus ; but no one carried it with it into the archegonial cell. 
In Ceratcpterisy on one occasion, six spermatozoids, which had 
just escaped from their antheridium, had entered into the cen- 
tral cell of the archegonium, after which their six bladders 
were visible in the mucus before the mouth of the canal. 
Havins; entered the canal, the coils of the spermatozoid sepa- 
rated themselves from eadi other ; and if no impediment arose 
in its course, the spermatozoid soon arrived in the central cell. 
Here the cous were ^ain drawn together^ and its movements 
again became free. The first spermatozoid was soon followed 
by others : four or five were able to find room in the cell ; 
the^ there moved rapidly about amongst each other; later 
arrivals remained fast in the canal. Li Pteris the number 
was sometimes considerable ; each new comer twisted itself in 
between those already arrived^ so long as any movement was 
possible ; at last it extended itself at frdl length. When the 
canal was already fdU, one of these bodies was seen to insert 
its foremost end between those previously arrived, and so on, 
till a long chain of them was formed extending outwards from 
the canal-mouth. In this chain a spermatozoid might be seen 
revolving on its axis ; and sometimes one would free itself and 
hasten away ; Dr. Strasbur^er has observed one hundred of 
these bodies in a single chain in Pteris semtlata; others 
might be seen still involved in the mucus half an hour after 
the first had reached the central cell. 

From the facts above stated. Dr. Strasburger considers it 
undeniable that it is the mucus which acts upon the spermato- 
zoids ; and his opinion was confirmed by removing this sub- 
stance from the mouth of the canal, by raising the coverine 
^lass or with a needle, when the spermatozoid either remained 
m the mucus, and perished there, or. if it succeeded in freeing 
itself, it never more found its way oack to the canal-mouth. 
The first spermatozoid that gained the central cell, either at 
once, or after wandering about a short time, impinged with its 
foremost end on the transparent or germ-spot on the summit 
of the germ-sphere, and there remained fast ; it then turned 
quickly on its axis, and sank with its point slowly into the 
germ-sphere ; its movements became slower ; they soon ceased 
entirely ; it continued to pass out of sight witmn the germ- 
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sphere^ and dissolved away in its mass till, at the expiration 
of three or four minutes, no more eonld be seen of it. This 
operation was only witnessed five times oat of numerous ex- 
periments, and when a single spermatozoid alone had pene- 
trated into the central cell, owing to the canal being occupied 
bj adventitious matters. When several spermatozoids nad 
reached the central cell, they moved about amongst each other, 
so that it was impossible to follow any individual. Sometimes 
two or three of tnese bodies remained with their hinder ends 
attached to the germ-spot ; they turned quickly on their axis, 
pushing one another aside, tiu one gained the mastery, and 
was so far received that it covered up the fferm-spot with its 
coils. The others were then repuls^ and mov^ about for 
some time, their motions ceasing at times, to be recommenced 
after short intervals ; this may have lasted ei^ht or ten minutes, 
when they all sank to rest, and remainea motionless where 
they fell. In one case, when two spermatozoids had reached 
the central cell, the second approach^ after the fib^t had occu- 
pied the ^rm-spot a minute and a half and its front coils had 
been received into the germ-sphere : the second could not then 
displace the other, but soon relinquished its hold on the germ- 
spot, and, after long roving about, lay on its side near the 
germ-sphere. After four minutes noming more was seen of 
me first ; and after thirty-five minutes the second was also lost 
sight of. The usual results of the fertilization followed in the 
growth and colouring of the embryo, and were very conspi- 
cuous after the lapse of a few days. 

Dr. Strasburger concludes his account by observing that 
fertilization seemed to be effected in these instances by a single 
spermatozoid, and considers it probable that the procedure is 
similar in the other Cryptogams which produce these bodies. 
The chief point of interest in the above experiments (which 
the author appears to have carried further, and to have detailed 
with greater accuracy, than previous observers) consists in the 
means adopted by nature to conduct the spermatozoids to the 
scene of their operations, and in his reasonings on the nature 
of their movement, which has been sometimes supposed to be 
connected with molecular motion by those who have not ob- 
served it with sufficient care. It remains for future inves- 
tigators to ascertain if the same facts can be traced in other 
Cryptogams. 
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XXXVI. — On the British Species of Didymograpsns. By 
Henry Alletne Nicholson, M.D.,D.Sc.,M.A.,F.R.S.E., 
F.G.S., Lecturer on Natural History in the Extra-Acade- 
mical School of Edinburgh. 

[Plate Vn.] 

The genus Didymoarapsus was originally proposed by M'Coy 
(1851), to include those Graptolites which are " bifid from the 
base" (Palaeozoic Fossils, p. 9). In the year 1852, Geinitz 
proposed the ^enus Oladograpsus^ chiefly for such forms as had 
Deen intend^ by M'Coy to be placed under Didymograpsus, 
With these, however, he placed species which have been sub- 
sequently removed by Hall to the genus Dicranograpsus (e.g, 
Z>. ramosus). Still, under the hcM of Cladograpstis Geinitz 
placed none but such forms as were understood by the species 
gemellcB of Bronn, or, in his own words, " zweiarmige oder 
gabelfbrmige Graptolithinen." Recently the genus Clado^ 
grapsus has been redefined by Mr. Carruthers, and has been 
made to include two generic forms which not only are in no 
sense " species ffemell»," but which differ from one another 
so widely that tney cannot be placed under the same genus at 
all (viz. Plewrograpsus linearis^ Carr., sp., and Helicograpsus 
gracilis J Hall, sp.). There can be no hesitation, however, in 
retaining the term Cladograpsus simply in the sense in which 
it was employed by its origmal inventor — namely, as a syno^ 
nym for Vidymograpstis. 

The genus Didymo^apsus was rejected bv Hall upon very 
insufficient evidence, m tne belief that all the forms included 
tmder this head would be found ultimately to be fragmentary, 
and to be merely portions of compound Graptolites. Hall, 
however, has failed to show that this is the case, in America, 
with any other species than D. caduceusy Salt^ which he 

J roved satisfactoriljr to be referable really to Tetragrapsus 
ryonaidesy a four-stiped species. No British palsdontologist, 
however, doubts for a moment the integrity of the forms re- 
ferable to Didymograpsvs ; and, in point of fact, the genus is 
one of the most natural in the whole family of the Grapto- 
litidse. 

The genus DidymoarapstAS may be defined as comprising 
those Graptolites in which the frond is bilaterally symmetriciu 
and consists of two monoprionidian branches springing from 
an " initial point," which is generallv marked by a mstinct 
mucro or " radicle." In some cases the radicle may be very 
rudimentary, as in 2>. sextanSy Hall, and in some examples of 
Z>. bifidusy Hall ; and it seems sometimes to be even altogether 
absent, as in many specimens of Z>. ancq^Sy Nich. 
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The species of the genus Didymograptm may be conve- 
nientlj and naturally divided into three sections : — 

I. Those Didymograpsi in which the radicle is on the infe- 
rior aspect of the frond^ and the cellules are on the opposite or 
superior aspect^ whilst the " angle of divergence " of the two 
stipes is not greater than ISCr. This group comprises 2>. 
Murchisoniy D, geminusj D, affinis^ D. patukuy and^ in fact^ 
the CTcatcr number of the Didynwarapst. 

if. Those Didymograpsi in which the radicle is on the 
inferior side of the frond, and the cellules on the opposite or 
superior aspect, as before ; but the angle of divergence of the 
stipes is now greater than 180°. In this group, which differs 
from the last onlv in the fact that the stipes are reflexed, are 
D.JlacciduSy Hall, and 2>. ancepsj Nich. 

III. Those Didymograpsi in which the radicle maintains 
its position, but the situation of the cellules is reversed, these 
being now placed on the inferior aspect of the frond, or on the 
same side as the radicle. In this group are D, sextans^ Hall, 
and D. divaricatuSj HalL 

• For the full comprehension of the value of the above divi^ 
sions, it is necessarv to define exactly what is to be understood 
by the ^' an^le of divergence," since this term has been very 
looselv employed, and has led to a great deal of confusion. 
As I have before had occasion to remark, it is perfectly ob- 
vious that in any Didymograpsus the two stipes form tuH> 
angles— one upon one side of the frond, and one upon the op- 
posite side. Each of these angles has, in different species, 
been treated as the angle of divergence ; but it is absolutely 
necessarv to fix accurately one of tnese angles, which can be 
constantly em{)loyed as a standard of comparison. In the 
foregoing definitions, therefore, and in the following descrip- 
tions. I shall employ the term " angle of divergence " solely 
for tne angle incluaed between the stipes on the side of the 
frond opposite to that on which the radicle is situaited. The 
other angle, or the angle included between the stipes on the 
same side as the radicle^ I shall term the ^' radicular angle." 
As the radicle in all cases marks the organic base of the ^nd, 
we obtain thus a constant standard of comparison between the 
different species, however much the position of the cellules 
m^ varv. 

It will, then, be at once seen, that in the first two sections 
of DidvmograpsiiSy the " angle of divergence " is on the same 
side of the frond as the ceUules. or, in other words, it is the 
angle included between the celluliferous margins of me stipes. 
In D, sextans and D. divaricatusy however, which constitute 
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the thM section of the genus, this state of affairs is reversed — 
the " anffle of divergence " being now on the opposite side of 
the frond to the ceUules, whilst it is the " ramcolar ande " 
which is included between the celluliferous margins of the 
stipes. 

The genus DidymograpstLS is characteristically, and. as far 
as is yet known, exclusively, confined to the Lower Silurian 
perioa. Not only is this the case, but the genus is very de- 
cidedly more richly represented in the inferior portion of the 
Lower Silurian series than in its higher portions. The genus 
attains its maximum in the Skiddaw and Quebec group 
(Lowest Llandeilo), where it is represented by no less than 
nine British species and an equal number of American forms, 
of which, however, some appiear to be nothing more than mere 
varieties. In the Lower Llandeilo or Arenig group we have 
two very characteristic British species (2), geminusj His., and 
D.jxUtUuSy Haliy, both of which occur also in the Skiddaw 
Slates. In the Upper Llandeilo rocks we have four British 
species, with at least one additional American form {D. serra- 
tidusy Hall), which only occurs in Britain in the Skiddaw 
Slates. Li the Caradoc or Bala series no Didymograpsi occur, 
except in Lreland, where two species are found in rocks of this 
a^ (Baily). Li the most richiy graptolitiferous Caradoc beds 
wnich occur throughout Britain, namely the mudstones of the 
Coniston series of the north of England, no single Didymo- 
grapstis has hitherto been detected. The same absence of 
Didymograipsi appears to obtain in certain strata in Scotland 
which overue the Graptolitic shales of Moffat, and which have 
been recently described by Mr. Lapworth of Galashiels as the 
probable eauivalent of the Coniston Mudstones, under the name 
of ihQ Gala beds. Li America, however, several roecies of 
IHdvm/ograpsfas are known to occur in tne Utica Slate and 
Huoson-River group, two formations which are believed to be 
of Bala age. 

Li the Last edition of ^ Siluria,' Mr. Carruthers mentions ten 
species of Didymograpsus as occurring in Britain ; but some 
of these cannot be retained as valid species. Li the following 
communication I shall describe fourteen species of the genus, 
with which I am acquainted as occurring m Britain, several 
of these, however, have been already described as fully as the 
extant materials will permit ; and of these I shall merely give 
a short diagnosis accompanied by an illustration, so as to en- 
able them to be readily recognized. 

DidymograpstM pattduSy Hall, sp. PI. VII. figs. 1, 1 a. 
OraptoUthus patulus, Hall (Ghttpt. Quebec Group, p. 71, pL 1. figs. 10-15), 
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' • do, Salt (Quart Joum. GeoL Soc toL xix. p. 137, 
, iSf; ^> :• ' oL Survey, voL iii. p. 331 and pL 11. figs. 6 & 7). 
moara ./ /> .it (Nicholson, Quart Joum. UeoL Soc. toL xzIt. 

p:i8?).- 

Frond composed of two monoprionidian stip^ diverging 
from a small radicle at an angle of 180° (sometimes a little 
less, and very rarely a litde more). The stipes have a very 
considerable length, reaching two or three inches each with- 
out showing any signs of a termination. The stipes are 
narrow at their commencement, but widen out CTadually till a 
width of one-tenth of an inch may be attained. In smaller 
specimens, however, as in the subjoined cut, this width is not 

Fig.l. 

J a 

a, Small specimen of Didymograpsuspatubuy Hall, from the Skiddaw Slates 
of Outerside, near Keswick, nat size ; b. fragment of 2>. extensus, en- 
larged, to show the smaller inclination or the cellules. 

reached. The cellules are on the opposite side of the frond to 
the radicle, or, in other words, they occupy the sides of the 
angle of divergence. The number of cellules to an inch is 
from thirty to thirfrjr-two or thirty-four in our British speci- 
mens, but IS stated by Hall as not more than from twenty-four 
to twenty-six in the American examples. The cellules make 
with the axis an angle of between 50® and 60**; the cell- 
mouths make an angle of 100® to 120® with the axis, and they 
are always produced into well-marked submucronate denticles. 
In Hall's better-preserved specimens the outline of the cell- 
apertures is seen to be curved, and the walls of the cellules 
are marked with fine strise or lines of growth running parallel 
to the cell-mouths. 

On comparing Hall's beautiful figures of this species with 
the woodcut in Mr. Salter's above-quoted paper, there cannot 
be any question that D. hirundoj Salt., is the same as Z>. 
patulusj Hall ; and the latter name must be retained, as it has 
the prioritv. In the Memoir of the Geological Survey (vol. iii. 
p. 331), Mr. Salter's description confirms this in every re- 
spect. The figures 6 and 7 m pi. 11 of the same work are 
not named, but they are apparently intended for D. hirundo. 
If this be so, they neither conform with Mr. Salter's own de- 
scription and previous figure of the species, nor with Hall's 
account of D. jmtulus. It is probable, therefore, that some 
error has crept m here, and the figures have not been intended 
for i>. hirundo. The Didymograpsus figured in Lyell's * Ele- 
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ments/ atp. 563 (fig, 656), and by some oversight named D. 
gemintts, His., is also really D, patultLS, 

Loc. Skiddaw Slates of Outerside, near Keswick, and Egg- 
beck, near Pooley ; Lower Llandeilo, west of the Stiperstones. 
(Also in the Lower Graptolite schists of Sweden, and the 
Quebec group of Canada.) 

DidymograpsiLs V-fractus^ Salt. 

(Quart. Joum. Geol. Soc. vol. xix. p. 137, fig. 13 e.) 

This species^ of which I subjoin a cut taken from Mr. Salterns 
figure, was originally named by Mr. Salter from a specimen 
obtained from the Skiddaw Slates. Mr. Salter, however, 
never gave any description of the species, so that, unfortu- 
nately, it is hardly possible at present to decide positively as 
to its value. My own collection includes a few fragments, 
but no perfect specimen. The character upon which rtie spe- 

Fig.2. 




Didymograptus V-fraetuSf after Salter. Skiddaw Slates. 

cies was founded is the peculiar curvature of the stipes, which 
are bent abruptly outwards at the distance of about a quarter 
of an inch from the radicle. The fragments in my possession 
exhibit this character, but in all other respects they are abso- 
lutely undistinguishable from D. mUuhuy Hall. I should 
therefore be disposed to think that tne form cannot be regarded 
as more than a variety of D. pcUtdus. unless this character 
can be shown to be constant in a considerable number of ex- 
amples. 
Loc, Barff, near Keswick (Skiddaw Slates). 

Didymograpsus extenstiSy Hall, sp. PI. VII. figs. 2, 2 a. 
GraptoUihus exUntus^ Hall (Grapt Quebec Group, p. 80, pL 2. figs. 11-16). 

Frond composed of two lon^ slender sti^ diverging at an 
angle of 180° from a small radicle. The stipes attain alength 
of several inches without showing anv signs of a termination. 
They have a breadth of about one-fiftieth of an inch close to 
the radicle, and not more than one-fifteenth of an inch at the 
distance of three inches from the radicle. Cellules twenty-four 
in the space of an inch, making with the axis an angle of 
about 46° ; the denticles angular and pointed, but not mucro- 

Ann.dk Mag. N, Hist, Ser.4. VoLy. 24 
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nate^^the cell-mouths making an angle of about 100° with the 
axis. 

Of this species I have onlj a single example, which I have 
recently obtained from the Skiddaw Slates ; but its state of 
preservation is better than that of most of me Graptolites of 
this formation, and I have no doubt as to its identity with the 
Quebec form. In most characters Z>. extenstis ap-ees with D. 
patulusj especially in the shape of the frond ; the two forms, 
nowever, appear to be satisfactorily separated by some minor 
but constant differences. The stipes are altogether much 
more slender than in Z>. pa;hdu8\ the cellules are slightly fewer 
to the inch, and make a smaller angle with the axis, and they 
are not prolonged into markedly submucronate points. Ilo 
show these differences, I have reproduced Halls enlarged 
figures of fragments of the two forms (PI. VII. figs. 1 a & 
2 a). 

Loc. Skiddaw Slates, Outerside, near Keswick. 

Didymograpavs nitidus^ Hall, sp. Fig. 3. 

OrmfioUthut mtidus, Hall (Grapt. Quebec Group, p. 69, pi. 1. figs. 1-9). 
DiSjmograpsu9 nitidus (Nicholson, Quart Joum. GeoL Soc voL xxiv. 
p. 136). 

Also figured, but not named or described, by Mr. Salter in 
the Quart. Joum. Geol. Soc. vol. xix. p. 137, fig. 13 d. 

Frond composed of two simple stipes proceeding from a 
small pointed radicle at an angle of 150® to 175**. Hie stipes 
vary in length from one-half to three-quarters of an inch, and 
are very narrow at their commencement, but widen out till a 
width of from one-twentieth to one-fifteenth of an inch maybe 

Fig. 3. 



c 

" h 

a, Vidymogrofmi mtidi^, from the Skiddaw Slates, nat size ; b, a smaller 
example, slightly enlarged ; e, fragment, enlarged, to ^ow the cellules. 

attained. The cellules are on the opposite side of the frond to 
the radicle, or occupy the sides of the angle of divergence. 
They vary from thirty-two to thirty-four in the space of an 
inch, and are inclined to the axis at an angle of from 40** to 
45°. The denticles are simply angular, and are not submucro- 
nate, and the cell-mouths are nearly at right angles to the cell- 
walls. 

This exceedingly pretty little species occurs pretty abun- 
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dantly and in a state of beautiful preservation in one locality 
in the Skiddaw Slates. The specimens from which the above 
description is taken agree perfectly with some of Hall's figures 
(pi. 1. figs. 1, 6, 9) ; but Hall has referred to this species other 
examples (pi. 1. figs. 3, 7, 8) which are considerably larger, 
and which approximate more closely to Z>. patulus. 
Loc, Skiddaw Slates, Barff, near Keswick. 

Didymograpstia affintSj Nich. Fig. 4. 
(Ann. & Mag. Nat. Hist. October 1869, pi. 11. fig. 20.) 

Frond composed of two simple linear stipes, of extreme 
tenuity, proceeding from a lonff pointed radicle at an angle of 
divergence of from 90® to 150**. The stipes vary in length 
from one-half to three-quarters of 
an inch each, and have a uniform ^' • 

width of not more than from one- 
fortieth to one-fiftieth of an inch, 
which never appears to be ex- 
ceeded. The cellules are on the 
opposite side of the frond to the 
raoicle, or occupy the sides of the 
angle of divergence. In shape a, Didymoarapms affmiSf firom 
the cellules are altogether undis- the Skiddaw Slates, nat. size ; 
tinffuishable from those of G. ^^ fryient of the same, en- 
Nilssoniy Barr., and they vary ^"^ 
from sixteen to eighteen in the space of an inch. They are 
inclined to the axis at an extremelv low anrfe (from 15° to 
20**) ; they do not overlap one another at all ; and the cell- 
mouths are from three to four times as short as the outer 
cell-walls, and form short transverse apertures at right angles 
to the axis. 

This little species occurs in great numbers, all conftisedly 
matted together, in some parts of the Skiddaw Slates, it being 
rare to find a detached individitel showine both sides of the 
frond. The characters of the cellules are alone quite sufiicient 
to separate the species from all other known forms. 

Loc. Lower beds of the Skiddaw Slates, 6arff. near Kes- 
wick ; upper beds of the Skiddaw Slates, EUergill, near Mil- 
bum, ana Eggbeck, near Pooley. 

Didymograpavs serratuluSj Hall, 6p. PL VII. figs. 3, 
3 a, 3 6, 3 c, 3 a. 

OrtuOoiUhus serratulus, HaU (Pal. N. York, vol. i. p. 274, pL 74. fig. S). 
Diaymoarapmu serratulus (Nicholson, Quart. Joum. Geol. Soc. voL xxiv. 

Frond composed of two long and very slender stipes pro- 

24* 
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oeeding from a lon^ and slender radicle and including between 
them an angle of cuvergence which may be stated to average 
140®. If I am right^ however, in referring to this species a 
number of ill-preserved forms which occur in the okiddaw 
Slates, the angle of divergence is exceedingly variable, ranging 
from no more than 8(f up to veiy nearly 180°. In the figures 
which I have given of these Skiddaw-Slate specimens, fig. 3 
may be taken as the typical form ; and there can be no doubt 
of the identity of this with Hall's species. Fig. 3 c shows a 
form apparently the same in all essential characters, but having 
an angle of divergence of close upon 180°, whilst fig. 3 d ex- 
hibits a very much smaller angle, but is in other respects the 
same. The preservation, however, of these forms is so bad 
that it is impossible to be positive as to their absolute 
identity. 

In all these cases we have the following common characters, 
when the state of preservation is such as to allow of their 
determination : — 

The stipes are exceedingly slender, from one-fortieth to one- 
thirtieth of an inch at their commencement, and they widen 
out very slowly, never attaining a greater width than from 
one twenty-fourth to one-twentieth ot an inch. The length of 
the stipes is very great, being over four inches in one speci- 
men. In the most typical forms the stipes are perfectly 
straight, but in others they are gently curved. The cellules 
are always on the opposite side of the frond to the radicle, or 
occupy the sides of the angle of divergence. They vary in 
number from twenty-five to more than thirty in the space of 
an inch ; they make a small angle with the axis ; and the 
cell-mouths are at ri^ht angles to the axis, giving the frag- 
ments a close superficial resemblance to G. sagiUariua. The 
radicle is always very long and slender. 

The only Skiddaw-Slate species with which these could be 
confoimdea is D, extenaus] but the radicle in this species 
appears to be always short and blunt, and the stipes attain a 
decidedly greater width, whilst the angle of divergence is 
constantly 180°. The preservation of the specimens here 
referred to 2). serratulus is too poor to allow of any more mi- 
nute comparison. 

Loc. Skiddaw Slates (lower beds), Outerside and Barfi^, 
near Keswick ; (upper beds) Thornship Beck, near Shap. 

Didymograpsus fa8(dculatu8j Nich. Fig. 5. 
(Ann. & Mag. Nat. Hist. October 1869, pi. 11. figs. 21, 22.) 
Frond consisting of two simple stipes arising from a short 
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obtuse radicle, at a primaiy ande of about 330°, but after- 
wards curved away from the ramcle, so as to become nearly 
horizontal. The angle of divergence of the stipes may there- 
fore be stated upon the whole as 180°. The stipes are ex- 
tremely narrow at first, but widen out till a width of one- 



Fig.6. 





b 



Of Didymograpmu faadeulatm^ from the Skiddaw Slates, restored ^ h, a 
fragment, enlarged. The inclination of the cellules to the axis is too 
great in uieee figures. 

twenty-fourth of an inch or more may be attained. The 
cellules are on the opposite side of the frond to the radicle, or 
occupy the sides of the angle of divergence. They are ex- 
cessively long and narrow, about twenty-four in the space of 
an inch, curved in accordance with the curvature of the stipes, 
overlapping one another for fully two-thirds of their entire 
length, the cell-mouths bein^ at right angles to the axis. 
The conunon canal is extremely narrow. 

The materials in my possession for a diagnosis of this spe- 
cies are not satisfactory. Those specimens which exhibit the 
general form of the frond are too ill-preserved for a proper 
determination of the cellules ; and those which exhibit the 
cellules are all fragments broken off close to the radicle. I 
am, however, fully satisfied of the identity of the two sets of 
specimens, and have therefore ventured to restore the species 
provisionally, in the hope of shortly obtaining more perfect 
examples. 

Loc. Upper beds -of the Skiddaw Slates : Ellergill, near 
Milbum ; Thomship Beck, near Shap ; and Eggbeck, near 
Pooley. 

Dtdymograpsus gem%nu8^ His. Fig. 6. 

(See Hisinger, Lethsea Suecica, pi. 38. fig. 3 ; Salter, Quart 
Joum. Geol. Soc. vol. xix. p. 137, fig. 13 c, and Mem. Geol. 
Survey, vol. iii. pi. 11 B. hg. 8 ; Nicholson, Quart. Joum. 
Geol. &)c. vol. XXIV. p. 134, pi. 5. figs. 8-10.) 

Frond consisting of two small stipes springins; from a long 
and slender radicle, at an angle of mvergence which is primi- 
tively about 15°. The base is almost always more or less 
rounded ; and the stipes very rapidly become parallel or sub- 
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parallel, being bent towards the middle line so as to di min is h 

the primary angle of divergence. 

The average length of the stipes « il^' 

is not more than a quarter of an 

inch ; but in rare cases more than 

half an inch may be attained. 

The width of the stipes is very 

uniform. The cellules are on the 

opposite side of the frond to the 

radicle, or occupy the sides of the 

angle of divergence; they are 

about thirhr in the space of an Didymoarantui gennftm^ Hi&, 

inch, the denticles angular, and from the Skiddaw Slates :o, an 

the cell-moyhs at right angles to r^t-Sr*^^,^*: 

the axis of the stipe. The length 1^,^;^ ^nd with ^e celiulee 

of the radicle is from one-twelfth partially restored. 

to one-tenth of an inch. 

D, aeminus is an immistakable species, being at once reco- 
gnized by the general shape of the frond (something like that 
of a tuning-fork), in which it differs from all other forms. 
Didymograpstia {Graptolithus) indentics^ Hall (Grapt. Quebec 
Group, pi. 1. fig. 20). is probably a large example of this spe- 
cies ; otnerwise the lorm does not appear to be representea in 
the Silurian rocks of America, x). gemintts is extremely 
abundant in some beds of the Skiddaw Slates ; but it is very 
rare to find any specimen in which the form of the cellules is 
exhibited. Tne larger examples of the species approximate 
to the smaller forms of Z>. bifidvSj Hall, and D, murchisonij 
Beck ; but the shape of the cellules is sufficiently distinctive. 

Loc. Skiddaw Slates : Outerside and Barff, near Keswick ; 
Bannerdale Fell, near Mungrisedalc ; Thomship Beck, near 
Shap (upper beds). Lower Llandeilo : CefhGwynlle; Shelve, 
Shropshire. 

Didymograpsvs hifidua^ Hall, sp. Fig. 7. 

QraptoUthm bifidus, Hall (Grapt. Quebec Group, p. 73, pi. 1. figs. 16-18, 

pL 8. figs. 9, 10). 
IhdymoarapsM Ufidut (Nicholson, Quart Joum. Geol. Soc. voL xziv. 

Frond composed of two stipes diverging from a short blunt 
radicle at an angle of from 15° to 30® (as much as 60° in a speci- 
men figured by Hall). The length of the stipes varies from a 
quarter of an inch to one inch ; ana the breadth varies in different 
parts of the stipe. Towards the base each stipe is very narrow; 
out it gradually expands till a width of a line may be attained 
(from one-eighth to one- quarter of an inch in American ex- 
amples), and then a gradual diminution of width takes place 
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towards the extremi^. The celluliferous margin of each stipe 
is therefore curved, whilst the back is more or less completely 
straight. The cellules are placed on the opposite side of the 
frond to the radicle, or occupy the sides of the angle of diver- 
gence. The cellules are from thirty-two to thirty-six in the 
space of an inch, long, narrow, and slightly curved, inclined 
to the axis at an angle of about 46°, the cell-mouths curved 
and prolonged into long submucronate teeth. The base is 




Diefyfnograpsui bifiduBf from the Skiddaw Slates : a, typical example^ 
natural size; b, fragment of the same, enlarged, to show the cellules ; 
c, base of another individual, with a well-developed radicle ; d. a small 
example hardly separable from D. Murchisanif sbghtly enlaigea ; e, base 
of another example, in which the radicle is quite rudimentaiy. 

usually rounded, with a short obtuse radicle; but in some cases 
it is much more pointed, and the radicle is pretty long. 

In its most typical form (as in fig. 7 a) the distinctness of this 
species can harffly be a matter of question. The smaller forms, 
however, of D. bifidus. and especially those which have a 

£>inted base and a well-developed radicle, are certainly not 
stinguishable by any good characters from the younger ex- 
amples of D. Murchieoni. This latter form, however, has 
hitherto proved so local in its distribution, and the fully grown 
forms of the two species are so distinct, that I prefer retaining 
all my Skiddaw-Slate specimens, in the meanwhile, under D. 
btfidus. 

Loc. Upper beds of the Skiddaw Slates : EUergill, near 
Milbum (abundant and very well preserved) ; Effgbeck. near 
Pooley. Rare in the lower beds of the Skiddaw Shtes : Outer- 
side, near Keswick. 

Of the nine species of Dtdymograpsua which I have now 
described as occurring in the Skiddaw Slates, it will be seen 
that all, except D.fasdculatua^ belong to the first section of 
the Diaymograpsi — ^namely, to those m which the cellules are 
on the opposite side of the frond to the radicle, and the angle 
of divergence is not more than 180®. Indeed D.fasciculaius 
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may be regarded as no more than an apparent exception to 
this statement^ as the stipes become ummatelj horuontaL 
We may, therefore, concluaey as far as our present materials 
^j that the secona and third sections of Dtdymogrcgm are a 
torther and later development of the primitive type of tiie 
^nnsy since thej are nnrepresented in rocks older than the 
Upper Llandeilo. The primitive type, however, does not 
cease to be represented with the Skiddaw and Quebec groups: 
for D. Murchisoni is characteristicallj XJIpper-Llandeilo, ana 
2>. aerrcUuhu occurs in the Utica Slate (Caxadoc) of America. 
There is, further, one form which would invalidate this gene- 
ralization, if it were to be established in the position ori^nally 
assigned to it by its author. I allude to the so-called 2>ufymo- 
grapsus caduceuMj originallj described bj Mr. Salter fix>m 
Canadian specimens (Quart Joum. Geol. Soc. voL ix.), and 
afterwards figured by him from the Skiddaw Slates (ibid, 
vol. xix. p. 137, figs. 13, a, hy As I have elsewhere stated, 
there cannot be any hesitation in rgecting, with Hall, this 
species, as far as the Quebec group is concerned ; and an exa- 
mination of a very extensive suite of specimens from the 
Skiddaw Slates (including Salter's original specimens) has 
fully satisfied me that HaU's explanation applies also to Uie 
examples from this formation. D. caduceus^ namely, as de- 
scribed by Salter, was unquestionably founded upon fragmen- 
tary examples of the four-stiped Tetragrapsus firyonoufe^. Hall, 
or of the hardly separable Tetragrapatis (Cfrctptolithua) Bigsbyty 
Hall. Recently Mr. Baily has stated tiiat Dtdymoarcg^sus 
caduceusj Salter, occurs abundantlv in strata of Cara^)c a^ 
in Wexford ^Quart. Joum. Geol. »dc. vol. xxv. p. 160). l^t 
having had tne opportuni^ of seeing the specimens in ques- 
tion, 1 do not presume to express any opimon with regard to 
them, except tnat, if the name of D. caduceua is to be retained, 
it must be made to apply to forms different from those originally 
placed under it by mi. Salter. It appears, however, very un- 
likely that the ^nus TetragrcmstM^ whidi has hitherto not 
been discovered m any Upper Llandeilo deposit, should have 
survived into the Caradoc period ; and Mr. Baily's specimens 
are therefore likely to be genuine Didymograpsi. 

Mr. Carruthers (Geol. Mae. vol. v. p. 129) admits that D. 
cadttceusy Salter, has certainly four branches, but still places 
it under Didyrriograpsus — ^a position obviously unsuited for it, 
whilst he does not recognize its unquestionaole identic with 
Tetragrapsus bryonoidesy which he also gives as a Dtdymo- 
grapstu^. 

* It being now certain that the epecimens ori^nally described by 
Salter as D. caducem aie really referanle to that afterwards named by 



Digitized by 



Google 



Species of Didymograpsus. 349 

Dtdymogrcgpsm Murchisonij Beck, sp. PL VII. figs. 7, 7 a, 7 b. 

Gri^jtoUtkiu MtirchitonLBeck (SH Syst p.694, pL 26. fig, 4). 
Gr^fiokUa Murekiaom, WCoj (PaL Foes, ii p. 6). 

Frond consisting of two stipes springing from a mncronate 
basC; and including between them an angle of divergence of 
from 10® to 15® or 20®. The stipes vaiy in length from a 

auarter of an inch up to two inches or more, proceeding from 
le radicle outwards and upwards with a sught curve, and 
being then continued to their terminations nearly in straight 
lines. The width of the stipes varies greatly in different m- 
dividuals ; but they are always narrowest at the base, expand 
gradually till their full width is attained, and then gradually 
contract towards their distal extremities. The ba^ of the 
stipe, however, is never so straight as in typical examples of 
• D. btfidusy Hall, and the celluliferous margin is not so strongly 
convex. Specimens of average size have a breadth near the 
base of one twenty-fourth of an inch, and in the fully-developed 

Sortion of from one to one and a half line. Gigantic indivi- 
uab, however, not unfrequently occur (fig. 7 a) in which 
these same measurements are one line and a haJf and one- 
quarter of an inch respectively; and even these limits are 
occasionally exceeded. The base is obtusely pointed, and is 
ftimished with a long triangular mucro or radicle, the length 
of which is from one to one and a half line. In the large 
specimens, however, the radicle is much less developed pro- 
portionally, and is blunt and obtuse. The cellules are on the 
opposite side of the frond to the radicle, or occupy the sides of 
the angle of divergence, and are from twenty-two to thirty-two 
in the space of an mch, having the proximal lip of the cell-aper- 
tures prolonged into long acute denticles. In the smaller speci- 
mens the cefiules form an angle of about 45® with the axis, are 
free for about half their entire length, and have the cell-mouths 
somewhat curved and nearly rectangular to the axis. In the 
larger specimens, the cellules in the rally-developed portion of 
the stipe lose many of these characters, oecoming more nearly 
horizontal or rectangular to the axis, whilst they overlap one 
another throughout the greater part of their length, and nave 
the cell-apertures directed decidedly downwards, owing to the 
great prolongation of the proximal margin of each. 

Hall Tetragri^^ {QraptoUikiu) (ryonou^M. Salter's specific name ahould 
haye the priority, as bearing the date 18od| whereas Hall's name was 
given in 1857. The spedes, therefore, should be called Tetraarcmma 
cadiioeiu9j Salt, sp. There appears, however, to be no doubt that the form 
is really identical with the JWomm terra of Bronffniart, published in 
1828. In strict justice, therefore, the species should -be called Tetra- 
grapam gerra, Brongn., sp. 
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This well-marked species has long been known to all stu- 
dents of Silurian geologjr, but has never been fully described. 
It is characteristicallj Upper-LlandeilO; and I am not aware 
that it occurs in any other formation. One of the most re- 
markable points about this form is the extraordinary dispro- 
portion in size between different individuals. Numerous inter- 
mediate examples, however, occur, connecting the smallest 
and largest individuals ; so that there can be no doubt as to 
their specific identity. 

Loc. Upper Llandeilo rocks of various parts of Wales, 
Abereiddy Bay in Pembrokeshire being one of the most noted 
localities. Llandeilo rocks of County Meath, in Ireland 
(BaUy). 

Didymograpsus divaricatusy Hall, sp. Pi. VII. figs. 4 & 4 a. 

OraptoUOma dwariccshu, Hall (Pal New York, vol. iiL SappL p. 513). 
D%cranogfxq^9U9 divarictxtus, Hall (Grapt Quebec Group, p. 57). 
Didymograpmu elegam, Carruthers (in part); Geol. Mag. toL t. pL5. ^. 8a. 
Didymograptus Moffatentia, Carruthers, Ann. & Mag. Nat. Hist. Jan. 1859. 

Frond consisting of two long and narrow stipes springing 
from a mucronate base, attaining each a length of from two to 
three inches or more, and including between them an " angle 
of divergence" of from 90° to 130°. The base (fig. 8d) is 
convex and rounded, and is formed by a long triangular me- 
dian radicle, flanked by two shorter lateral spines, the whole 
three occupying a non-celluliferous space of over one line in 
breadth. The radicle is in its normal position on the inferior 
aspect of the frond, and the cellules are on the same side of the 
frond as the radicle. In this species^ therefore, as in i>. sex- 
tanSy the true angle of divergence is bounded by the non- 
celluliferous margins of the stipes. The " radicular angle," or 
that on the same side of the frond as the radicle, is in this case 
contained between the celluliferous margins of the stipes, and 
varies from 270° to 230°. Each stipe is about one-fortieth of 
an inch in breadth at its commencement, and gradually widens 
out till a width of half a line may be attained. The cellules 
are from twenty to twenty-six in the space of an inch, their 
outer mardns curved, convex, and nearly parallel to the axis, 
the denticles obtuse and rounded, and the cell-apertures form- 
ing oblique indentations or poucnes which extend about half- 
way across the stipe, and are.rounded-off internally. Accord- 
ing to Hall, " the surface is marked by a row of small nodes 
placed obliquely to the direction of the axis, and situated just 
Delow and a little on one side of the bottom of the serrature." 

This beautiful species (originally described by Hall from 
the Hudson-River group of America) is distinguished from all 
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others by the possession of a median radicle and two lateral 
spines, placed on the same side of the frond as the cellules. 
JD.Jlaccidus^ Hall, has three smaller spines placed in a similar 
manner on the same side of the frond as the cellules (fig. 8) ; 

Fig. a 




a, base of D.JUtcctdiu, Hall ; b, base of D. anceps^ Nicb.^ sbowin^ the in- 
ternal radide ; c, base of another example of 2>. anctps, in which tiiere 
is no radicle ; dy base of 2). divaricatus, Hall; showing the radicle with 
its two lateral spines. All enlarged. 

but the central spine of these is not the radicle^ as is shown 
by the occurrence of the true radicle on the omxmte side of 
the frond — ^this completely altering the whole relations of the 
parts. These anti-radicular ornamental spines of D.Jlaccidus 
nave^ however, been confounded by Mr. Carruthers with the 
genume radicle with its flanking spines in I), divaricatus. 
As regards the form of the cellules D. divaricatus cannot be 
distinguished from D. sextans^ Hall, and D. anc^s, Nich. 
The former, however, of these is readily distin^snea by its 
general form, and the latter, as I shall immediately explain, 
is separated by the fundamental structure of the frond. 

Dxdymograpsus Moffatensisy Carr., and one of the specimens 
included under D, eleganSj Carr., are clearly identical with one 
another ; and both (unless figured upside down) appear to be 
referable to D, divaricatus j Hall, which bears the date of 1855, 
and has therefore the priority*. 

Loc. Rare in the anthracitic shales of Glenkiln Burn, in 
Dumfriesshire (Upper Llandeilo). 

Didymograpsus ancepsy Nich. PI. VII. fig. 5, 5 a, 5 b. 

(Geol. Mag. vol. iv. p. 110, pi. 7. figs. 18-20.) 

Frond consisting of two stipes, diverging from an initial 
point which may or may not be marked by the presence of a 

« It is qmte possible that Didymograpsus (Cladoarcpsus^ Ibrchammeri, 
Geinitz, is really identical with D, divaricatus, Hall, in which case Qei- 
nitz's name would have to be retained, as it was published in 1852. 
Accepting, however, the aocnracy of the figure ffiven by Geiniti n>ie 
Gnwt. pL 5. figs. 28, 29), the base appears to be destitute of the raoicle 
and lateral spines so characteristic oil), divaricatus. The other figures of 
Geinitz (ibia, pi. 5. fiffs. dO, 81) are certainly referable to a difibrent form, 
probably to D.flaccidus, Hall. 
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radicle. In some cases the initial point is recognized simplj 
bj the fact that it is the point of flexion of the frond, and from 
it the cellules point in opposite directions. In other specimens 
the initial point is markea W the presence of a slender radicle, 
the length of which varies from a mere node up to nearlj one 
line, m all specimens which exhibit anj traces of a radicle, 
without exception, this is on the inforior^ whilst the cellules 
are on the superior aspect of the frond, so that the two are on 
opposite sides (fig. 8 b). The result of this is, that tibe ^^ angle 
of divergence," properly speaking (namely, the angle formed 
by the stipes on the opposite side of the frond to the radicle), 
is in this case to be measured between the cellulif^rous mar- 
gins of the stipes ; and it varies from 340^ to 355^ The '^ radi- 
cular angle," on the other hand, is included between the non- 
celluliferous margins of the stipes ; and it varies from 6*^ to 20^. 
The margin of the frond opposite to the radicle is never orna- 
mented by spines, and is simply formed by the coalescence of 
the bases of the first two cellules. This structure is of interest, 
as agreeing with D. sextans, Hall (at any rate, in its ordinary 
form), and apparently foreshadowing what we find in Dicrcmo- 
grapsus. The stipes are very little narrower at their origin 
than elsewhere ; and they retain a pretty uniform width through- 
out, varying in different individuals from one twenty-fourth 
of an inch up to two thirds of a line. The cellules are not 
distinguishable in shape from those of D. divaricatus, HaU, 
and D. sextans. Hall. They are from twenty-five to thirty in 
the space of an inch, their outer margins convex and nearly 
parallel to the axis, their apices rounded off, and the cell- 
apertures forming oblique pouch-like indentations, which ex- 
tend halfway across the stipe. In some specimens, the first 
few cellules on either side of the initial point are provided 
each with a short blunt spine proceeding from the centre of 
their outer margins. In some examples there are minute 
pustules or circular depressions in the centre of each denticle 
where it joins the body of the stipe ; but this phenomenon is 
not constant in its occurrence. As I have already said, in the 
shape of the cellules D. anceps is not distinguishable from D. 
divaricatusj Hall ( =i?. Moffutensis, Carr. ?). In all other re- 
spects, however, they are totally distinct ; and they could only 
be confounded, as mey have been (Camithers, Greol. Mag. 
vol. V. p. 129), by turning 2>. anceps upside down. In the 
first place, in I), anceps the radicle and cellules are on opposite 
sides of the frond, whilst in D. divaricatus they are on the 
same side. In audition to this very obvious and, indeed, 
fundamental distinction, the following points of difference may 
be mentioned : — In Z>. anc^s the " angle of divergence," as 
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measured between the stipes on the side opposite to the radicle^ 
is from 340° to 355°, the radicle is not nimished with lateral 
spines^ and the width of the stipes is extremely uniform in 
any ffiven individual. In D. divartccUtis. on the other hand, 
the "angle of divergence," measured in the same way, is from 
90° to 130°, the radicle is invariably flanked by two lateral 
spines, and the stipes are considerably narrower at their com- 
mencement than towards their distal extremities. These 
points dof difference should be sufficient to prevent in fiiture 
any confosion between two species which in reality belong to 
two different sections of the Didymwrapsi. 

Loc. Upper Llandeilo, Dobbs's Linn, near Moffat. 

Didymograpsus jUiccidus^ Hall, sp. PI. Vll. figs. 6, 6 a, 6 &, 6 c. 

Orapiotithus Jiaceidui, Hall (Qrapt Quebec Group, Suppl. p. 143, pi. 2. 
'* . 17-19). 

raptmjlaccidm (Nicholson, Qeol. Mag. voL iv. p. 110). 
^rapms degamy Carruthers (in part), Geol. Mag. vol. v. pi. 5. 
figs. 8 6, 8 c. 

" Frond consisting of two slender, linear, fleinious stipes, 
which are widely divergent from a small, short, obtuse radicle 
(Hall). The stipes are about one fiftieth of an inch in breadth 
at their commencement, but widen out till a width of one 
twenty-fifth of an inch may be attained, and they not unfre- 
(^uently reach a length of several inches without snowing any 
signs of a termination. The proper " angle of divergence " of 
the stipes, as measured on the opposite side of the frond to the 
radicle, is from 280° to 320°, whilst the " radicular angle " is 
from 40° to 80°. The radicle varies in length from one 
twenty-fourth of an inch up to one tenth, bemg sometimes 
long and pointed, at other times short and obtuse, whilst it is 
invariabh" situated on the inferior or concave margin of the 
frond. The margin of the frond immediately opposite to the 
radicle is adorned by three short and delicate processes or 
spines— one directly opposed to the radicle, and one springing 
from the first cellule on each side (fig. 8 a). These spines are 
simply ornamental appendages, so to speak, and have nothing 
whatever to do with the true radicUy itom. which they must be 
carefully distinguished. The cellules are on the opposite side 
of the frond to the radicle, from twenty-five to tnirty in the 
space of an inch, averaging twenty-eight, narrow, their outer 
margins straight or veiy slightly curved, inclined, to the axis 
at a very low angle (alJout 20**), their apices usually gently 
rounded, and the cell-apertures running partially across the 
body of the stipe.. 

As to the complete identity of this beautiful species with 



Digitized by 



Google 



354 Dr. H. A. Nicholson on the British 

the Chapiolithu$ facddua described by Hall from the Utica 
Slate, there can be no doubt ; and in this opinion I am fnlly 
borne out by Prof. Harkness, who has exammed some of my 
specimens. Onr British specimens have been placed by Mr. 
Carrothers under his2>. e^atULwhich seems tobefounded partly 
upon D. divaricatusy Hall, ana partiy upon D.flacddus. The 
specimens figured by Mr. Carruthers as D. degans^ and really 
belonging to D.flaccidusj are figured upside down (GreoLMag. 
vol. V. pL 5. figs. 8 ft, 8 c). 

Our British examples, however, agree with D.flacctdus, as 
described and figured by Hall, in tne general shape of the 
fix>nd, in the position of the raoicle, in tne shape of the cel- 
lules and in their number to the inch, and, in fact, in evei^ 
essential respect, except in the fact that the American speci- 
mens appear to want the small spines which are found oppo- 
site to the radicle in our form. These, however, are not con- 
stantly preserved, even in the British specimens ; and even if 
constantly wanting in the American examples, their absence 
would not be enough of itself to constitute a specific distinction. 
From D, divaricatusy Hall, the present species is distinguished 
by the fact that the cellules are on the opposite side of the 
frond to the radicle, the reverse being the case in the former ; 
whilst the characters of the cellules in the two show several 
decided points of difference. From D. ancepsj Nich., in which 
the cellules and the radicle hold the same relative position as 
in D.JlacciduSy the latter is distinguished by the much greater 
length and tenuity of the stipes, as well as by the difierent 
characters of the cellules. 

I have only to add that, in connexion with the fully grown 
fronds of this species, there often occur numerous young forms 
in different stages of development, commencing with those 
which exhibit only one or two cellules on each side of a cen- 
tral radicle (PL VII. fig. 6 c). Even in these small forms, 
however, the three minute spines opposite to the radicle can 
be recognized. 

Loc. XJpper Llandeilo rocks of Dobbs's Linn, and Hart Fell, 
near Mofl&t. 

Didymograpsus sextans^ H^ll, sp. Fig. 9. 

Graptdithus sextans, Hall (PaL New York, voL i. p. 273^ ^ 74 figs. 3 a-«). 

Dipograpms (P) sextans, M'Coy (Pal. Foes, part 2, p. 9). 

OrtyaioUthus sextans, Salter (Quart. Joum. Geol. Soc. vol v. p. 17, pi. 1. 

fig.io). 

Dicranoffrapsus sextans, Hall (Qrapt Quebec Group, p. 67). 
Didymograpsus sextans, Baily (Characteristic British Fossils, pi. 9. figs. 
Qti-d), 

Frond consisting of two small stipes, generally from four to 
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five lines each in length, with an average breadth of about 
half a line, diverging from a mucronate base at an angle of 
about 60^. The base is rounded, and is seen, in the few 
specimens which are well preserved, to be provided with two 

Fig. 9. 





b 



Didmnograpsus sextans: a, a specimen slightly enlarged and with the 
cellules partially restored ; h, base of the same^ enlarged. 



lateral spines, and sometimes with a central minute spine or 
radicle, though this latter can only rarely be detected. The 
radicle is, as usual, on the inferior aspect of the frond, and the 
cellules are situated on the same side — ^a peculiarity found in 
no other Didymograpsxis except D, divaricatusy Hall. The 
" an^le of divergence " is therefore included between the non- 
cellmiferous margins of the stipes ; and it is almost always 
about 60°. The " radicular angle " is bounded by the cellmi- 
ferous margins of the stipes, and is, of course, about 300°. 
The cellules are from thirty to thirty-five in the space of an 
inch, and the first two are coalescent by their bases, as in Z>. 
anceps. In all essential respects the cellules are identical with 
those of D. divartcatus and D. anceps. The outer cell-walls, 
namely, are curved and subparallelwith the axis ; the denti- 
cles are obtusely rounded off; and the cell-apertures form 
oblique indentations extending about halfw^ay across the stipe. 
These, at any rate, are the characters of the cellules in our 
Britisn specimens, in those few examples in which they admit 
of examination, as they rarely do. In Hall's orimial descrip- 
tion the cellules are said to terminate in " slen&r mucronate 
points ;" but some error must undoubtedly have been made 
upon this head. This is rendered certain by the fact that Hall 
has subsequently placed D. sextans in the genus Dicranoarapsus 
along with Z>. divaricatus. expressly upon the ground of the 
similarity in the shape ot the cellules, whilst he has figured 
the latter with, cellules such as I have described above. 

The propriety of placing D. sextans in the genus DtcranO'- 
ffrapsus as this genus is understood by British palsdontologists, 
may still be looked upon as an open question. In none of the 
many specimens which have passed through my hands have I 
observed any thing more than the coalescence of the first two 
cellules by their bases. This, though perhaps an approxima- 
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tion to DicranoffrcgMuSf occurs also in D. ancepsy and is not 
sufficient to require the removal of the species from Didymo- 
aramue. Beoentlj. however, Mr. John Hopkinson has been 
Kind enough to sena me drawings of some specimens which 
appear to belong, beyond a question, to D. sextans j but in 
"v^ch this amalfflimation has gone further. In these, namely, 
whilst the bulk of the frond has all the characters of 2>. sex- 
tanSf there is an exceedingly short basal portion formed b^ a 
coalescence of the first two or three cellules on each side. 
Whether this form is identical with OraptoUthus JiircatuSj 
Hall (Pal. New York, vol. i. pL 74. fisp. 4a-A), or whe&er it 
should be looked upon as a transition between Z>. sextans and 
Dicranograpstis proper, I am unable to sav. D. sextans^ in 
its typical form, as above described, is easilv recognizable by 
the shortness ot the stipes, the constancy of the angle of di- 
vergence, the presence of the radicle and the cellules on the 
same side of the frond, and the characters of the cellules. 

Z/Oc Abundant, but badly preserved, in the anthracitic 
shales of Olenkiln Bum in Dumfriesshire, and Cairn Byan in 
Ayrshire; also in several localities in Ireland (Baily). 



EXPLANATION OF PLATE VH. 

Fig, 1. Didymograpsus patidmj Hall, nat size. From the Skiddaw Slates 
of Outemde, near Keswick. 

1 a. Portion oi D. patuhUf enlarffed, to show the oelluleSy after Hall. 
Fig, 2. Didymograpmu extensus, HaU, nat sixe. From the Skiddaw 

Slates of Outerside, near Keswick. 

2 a. Fragment of D, extenna, enlarged, to show the cellulee, after 

Fig. 3. Didymograngus ierratuhu, Hall, nat. sixe. FVom the Skiddaw 
Slates of Outersid^ near Keswick. 
8 a. Base of D, serratukuj enlarged, after HalL 

3 b. Base of D. urratuktSy from another specimen, from the Skiddaw 

Slates of Outerside. Enlanrod. 

3 c, D, Hrrattdus (P), from the Skiddaw Slates of Outerside, natural 

size. The angle of divergence is much greater in this than in 
ordinary specimens. 
Zd. D, 9err(Uuiu8^)f from the Skiddaw Slates of Thomship Beck, 
near Shap. The angle of divergence in this specimen is much 
less than in ordinary specimens. Natural size. 
Fig, 4. Didymo^apgus divarieatusj Hall, slightly restored from a Dum- 
friesshire specimen. 

4 a. Base of a specimen of 2). divarieatua, from the'^Upper Llandeilo 

rocks of Dumfriesshire. Enlarged. 
Fig. 5. Didymograp9u$ anoepsj Nich., sH^tly enlarged. Upper Lluideilo 
ro^ of Dobh6*s Lmn, near Mofiat 

5 a. Base of another specimen of the same, enlarged. In this speci- 

men there is no radicle. 

6 h. Base of another specimen of the same, in which a radicle is pre- 

sent; enlarged. 
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I^.Q. Didymograp9us JtacdduB. Hall, natural sise. From the Upper 

Llandeilo rocks of DobWs lAxm, near Mofiat 
6 a. Base of another specimen of the same, enlarged, showing the 

three small spines opposite to the radicle. 
6 6. Fragment of the same, enlarged, to show the cellules. 

6 c. Germs of D.flaccidu8, nat size. 

Fig, 7. Small specimen of Didymoyrapmu Murchisoni, Beck, nat size. 
From the Upper Llandeilo rocks of Abereiddy Bay, in Pem- 
brokeshire. 

7 a. Large specimen of 2>. MwMsom, from the same locality, nat. 

size. 
7 b. Base of another small specimen of D. Murchisoni, enlarged. 
The base is considerably more obtuse and rounded in this spe- 
cimen than in fig. 7. 



XXXVII. — List of Species in a small Collection of Butterflies 
from the South Seas. By Arthub Gardiner Butler, 
F.L.S. &c. 

A CJOLLECTION of Ditimal Lepidoptera has recently been sent 
to the British Museum by Julius Brenchley, Esq., which, 
tkoujB^h small, contains several interesting novelties. The 
species are all referable to two of the five Rhopalocerous fami- 
lies, and the majority of them to the subfamily Danainae. 

Family Kymphalidn, (Westwood) Bates. 

Subfamily DanainjBj Bates. 

Genus Euplcba, Fabricius. 

1. Euploea anthracina, 
Eupkea anihradnoy Butler, P. Z. S. p. 280. n. 89, p. 28L fig. 1 (1866). 
One example. South-Sea Islands. 

2. EuploBa Brenchleyiy sp. nov. 

c^ . Alse supra saturate foscsB^ area apicaH alba ; margine late fusco ; 
stria infira ramum primom medianum serioea : posticae fuse®, area 
extemo-anali pallidiore ; costa sericea dilutiore. 

Alaa subtus pallidiores, area externa alba: anticae punctis tribus 
mediis violaceis quorum maximo discoidali et puncto discaU albo : 
poeticae costa palHde fusca ; macula discoidali serieque punctorum 
quinque disoaluim in serie angulata violascentium ; punctis con- 
suetLB basalibus albis : corpus nigrum, albo punctatum. 

$ differt supra area anticarum alba duplo latiore et area externa 
posticanun late alba ; subtus stria antiois interna alba. 

Exp. alar. unc. 3, lin. 2. 

Five specimens (4cJ, 1 ? ). South-Sea Islands. 
Resembles another species in tlie same collection, which hat 
Ann, & Mag. N. Hist, Ser.4. Vol.j. 25 
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a more powerful buUd ; it is, however, allied to E. Log^^frousei 
and E. sepulchralis, 

3. Euploea Schmeltzi. 

Emtlaa SduneM, Herrich-Schiftr, Stett ent. Zeit 30 Jahig. n. 1-5, 
p. 70. n. 4, pi. 1. fig. 8 (1809). 

One specimen. (Upolu?) South-Sea Islands. 

Differs from the figure in the 'Zeitung' in having no sub- 
marginal spots above or below : but in the subapic^ spots of 
the front wings, and the central spots on the under surface, it 
exactly agrees with Dr. Herrich-^haffer's species. 

4. Euplasa Helcitcu 

Etq)Icea Hdcita, Boiaduval, BuU. Soc. Ent France, p. 156 (1869). 

One individual. South-Sea Islands. 

The E. Eschschohzii of Felder, as figured by Dr. Herrich- 
Schttffer, is only a dwarfed specimen of this species, which is a 
race of the following. 

5. EuploBa Eleutko. 

Danais EUutho, Quoy & Gaimard in Freydnet's Voy. pi. 83. fig. 2 (1816). 

Three examples ( ? ). South-Sea Islands. 

This is distinct from E, Angasit of Felder, which I erro- 
neously referred to it in my paper on this subfamily, published 
in the ^ Transactions of the Entomological Society.' 

6. EuplcBa Herrtchiu 

Eupkea Htrrichuy Felder, Reise der NoTara. p. 844. n. 477, pL 39. figs. 3, 4 
(" 1866 'O*-^- Pro9erpma, BuUer, in P. Z. S. p. 800 (1866). 

Two specimens. Fiji Islands. 

As the question of priority with regard to the species de- 
scribed in the ' Novara ' seems unlikelv to be satisfactorily 
settled, I am quite willing, for the benefit of science^ to with- 
draw my claim. There are^ however, three interestmg ques- 
tions respecting the publication of the second part of the work 
which as yet I have not seen answered : — First, if the letter- 
press for the part was ready with the plates, why did the notice 
on the cover of the prececung part state that the plates for the 
succeeding part (ana not the plates and letterpress or the part 
itself) would shortly be ready ? Secondly, if the uncoloured 
part was to be had upon application to the publisher in 1865, 
there is still no published evidence that any copies were pub- 
licly sold that year. Thirdly, if such copies were sold, were 
they obtained by favour? ana was the uncoloured form the 
complete form of the work, since some of the figures on the 
plates are not recognizable without colour ? I should say not. 
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7. Euphea Lorenzo^ sp. nov. 

Affinis E, JesiiccB, Aim supi*a nigrse, cserulesoentes : anticse striola 
inter nervulos secundum et tertium medianos alba ; stria intemo- 
discali virescente: posticsB area costali fosea; maculis septem di- 
scalibus velut in E. Jessica, sed albis. 

Alse subttts nigrsB, fascescentes, purpureo micantes : anticsa macula 
discoidali, punoto pone eam discali striolaque superna discali 
albis ; area interna fasca : posticsB macula punctisque basalibus, 
maculis tribus mediis serie subrecta positis, puncto adjaoente mi- 
nutissimo maculisque septem supemis albis : corpus foscum, albo 
punctatum. 

Exp. alar. unc. 3, lin. 7. 

One specimen. South-Sea Islands. 

Closely allied to E. Jessica^ Butler (Lepid. Exot. iii. p. 20, 
pi. 8. fig. 3), but differing in having onl;^ two small spots on 
the upper surface of the front wings and in the creamy-white 
colour of all the spots. 

8. Eupkea imttaia, sp. nov. 

c^. AlsB supra saturate fuscffi: anticse area apicali-extema alba 
opalescente, puncto adjacente costali albo; area anali ochracea; 
costa ochraceo tincta ; macula infra nervulum primum medianum 
oTali roseo-alba; margine extemo tenuissime nigro-^co: po- 
stic» plaga permagna pyriformi subcostali cellam partim tegente 
ocbraceo-albida ; area costali sericea ; area externa ochracea; plids 
intemervularibus albo acuminatis ; maculis ooto discalibus obso- 
letis albis : Qorpus nigro-fascum ; capite et prothorace albo pimc- 
tatis. 

Alee subtus pallidiores : anticsB area interna sordide albida ; macula 
superna ovali obsoleta, altera infra ramum secundum inedianum 
rotundata, roseo-alba; pimctis duobus submarginalibus albis: 
posticsB fdscsB, plaga subapicali permagna nebulosa obscuriore; 
area externa albicante^ punctis decem submarginalibus decre- 
seentibus albis, purpureo cinctis : corpus nigrum, albo punctatum. 

Exp. alar. unc. 3, lin. 3. 

One specimen. South-Sea Islands. 

Allied to E. aasimilata of Felder, which I only know from 
the figure, but which looks very like the male of E. Eurypon 
of Hewitson. 

Genus Danais, Latreille. 
1. Danais Archippua. 
PapiUo ArchippuB, Fabricius, Ent. Syst iii. p. 49. n. 151 (1793). 
Three examples ( cJ ). South-Sea Islands. 

I cannot account for the existence of this species in the 
collection. It generally comes from the United States and 
St. Domingo. 

25* 
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2. Dcmcds insolatay sp. nov. 

S $ • AlsB rapra fuBcaa, disoo obsolete ftilvo strigoso : antice area 
i^noali niTea, a Tenis (pnecipne ad angalmn ani) perseota, a plaga 
obloDga costali intermpta et ad apioem in pimcta quinque mar- 
ginalia separata : posticsB fascia maiginali nivea, a v^iis in macnlaa 
ooto qua^btitas subgeminatas divisa ; margine extremo nigro. 

Al» Babtns pallidiores: posticse magis Myesoentes, macolia mar- 
ginalibns sapemis hand geminatis. 

Exp. alar. nno. 2, lin. 11. 

Two specimens {^ $ ). South- Sea Islands. 
Belongs to the affinxs group, but is very distinct from all 
the species hitherto aescri^d. 

3. Danaie Melissa. 
A^iOw MMm, Cramer, iy. pL 877. figs. C, D (1782). 
Two specimens. Upolu. 

Subfamily Sattrinjb^ Bates. 

Gknus Xois, Hewitson. 

Xois Sesara. 

XoM Semsra^ Hewitson, Trans. Ent See ser. 8. ii. pt 4. p. 282, nL 17. figa. 

8,4(1866). r r- r- -o 

Fifteen specimens. Orolo (Fiji Islands). 

Genus Melanttis, Fabricius. 
MeJanxHs Leda. 
PofOU L0da, linnttus, Sjst Nat. L p. 778. a. 160 (1766). 
One specimen. South-Sea Islands. 

The single individual in the collection belongs to the So-- 
landra type of the species. 

Subfamily NrMPSALnrjgy Bates. 
(Jenus JuNONiA, Hilbner. 
Junonia ViUida, 
BapOio rmidoy Fabridus, Mant Ins. p. S5. n. 866 (1787). 
One example. South-Sea Islands. 

Genus Diadema, Boisduval. 
Diadema Bolina, 
PopUio BoUna, Linn»u8, Mus. Lud. Ulr. et Syst Nat i. p. 781 (1766). 
Sixteen specimens ( <f ? ). South-Sea Islands. 
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There are three forms of this species in the collection, viz. 
P. Lasinassa ? , P. Antigone ^ ? , and a female resembling 
the male of P. Jadntha. 

Subfamily Acilxinjr^ Bates. 
Genus AcRiEA, Fabricius. 
AcTCda Andromo/cha. 
TapiUo Andromachay Fabricius, Syst Ent. p. 466. n. 102 (1776). 
One specimen. South-Sea Islands. 

Family Papilionidsd, (Doubl.) Bates. 

Subfamily PjsEiNjBy Bates. 

Genus Piebis, Schrank. 

Pieris Teutonia, 

PupUio Teutonia, Fabricius, Syst. Ent. p. 474. n. 137 (1776). 

One specimen ( (f ). South- Sea Islands. 

Genus Callidbyas, Boisduval. 
CaUidryas lacteay sp. nov. 

cf $ . AlsB supra dl\m, apice fdsco tincto ; puncto disco-cellalari 

maris minutissimo, foeminae majore geminate, fusco : corpus cine- 

reum ; capita subvirescente. 
Alse subtus pallida ochracess, ochrao striolatse ; puncto minuto disco- 

cellulari annulari fuscescanta: antic® area interna albicante: 

corpus albidum, antannis ochraceis. 
Exp. alar, unc 2, lin. 7. 

Three specimens (2 (f , 1 ? ). South-Sea Islands. 

This species, which has hitherto come from Australia, has 
been looked upon as the C. Thisorella of Boisduval; the 
latter, however, is an extreme form of C. Pyranthe, 

Genus Tebias, Swainson. 

Terica Hecabe. 
i^^iOfto Heeabe, Linnieus, Syst. Nat. i. p. 768 (1766). 
One specimen. South-Sea Islands. 
A variety with narrow margin to hind wings. 
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XXXVin. — On new Diurnal Lepidcptertu 
By A. G. Butler, F.L.S. &c. 

Family KymphalidA, Westwood. 

Subfamily SATTBiirjSy Bates. 

Genus Anchiphlebia, Butler. 

Anchiphlebia omatay sp. nov. 

$ . Alffi supra fuses : anticse oceUis quatuor permagnis nigiis, albo 
pupiUatisy ochraceo cinctis : postioee macuUs quinqae ocellaribus 
cffimleis (pupillis plus minus distinctis albo squamosis), nigro 
cinctis, ochraceo limbatis; fando areas apicalis liladno: corpus 
fdscum. 

AlsB snbtns ochre®, velut in A, ffda striolatas et lineatse. 

Exp. alar. unc. 3, lin. 3. 

Hob. Cayenne [DeyroUe). ? . ColL Druce. 

This is the finest species in the genus ; it is not likely to 
be the female of A. Helay to which it is allied, as the other 
species of Anchiphlebia are alike in both sexes. 

Subfamily NtmfhalinMj Bates. 

Genus Pyrrhogyra. 

Pyrrhogyra Ophnij sp. nov. 

iS . AlsB supra nigerrimae, fiEiscia communi media nivea, anticamm ad 
nervulum secundum medianum oblique disrupta : posticse sinuate, 
ciliis albis ; puncto ad angulum analem rubro : corpus nigpnun. 

AlsB subtus niyese, area basali cinereo tinota : anticas stria costali et 
disoo-cellulari nigro limbata, coccinea ; vena mediana nigro lim- 
bata ; fascia postmedia bifurcata nigra, furca inferioie in nervnlo 
secundo mediano posita, superiore ad costam currata et striam 
ooooineam includente, serie submarginali macolarum sub octo al- 
barum inaequalium ; margine extemo late olivaoeo, stria obscu- 
riore antemarginali : posticae fascia disco^costali nigro-fosca, lineam 
sinuatam coccineam includente, hac ad anguliun ani maculari 
albo bipupiUata; disco submarginali fusco tincto, maculis sex 
ovalibus albis, prime et quarto minimis; Hnea antemarginali 
nigra': corpus albidum. 

Exp. alar. unc. 2, lin. 11. 

Hob, Minas Geraes (Rogers). Two specimens. Coll. Druce. 
Allied to P. Ttphus of Linnaeus, but quite distinct. 

Genus Tanaecia, Butler. 
Tanaeda Orphney sp. nov. 

<J . Alae supra nigro-fuscae, purpureo tinctae ; striolis basalibus velut 
in T. Trigerta^ nigris ; serie angulata macularum quatuor albida- 
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mm postmedia ; maculis sex discalibos elongatis, nigris, introrsum 
a lunnlis tenuisaimis albis limbatis : posticsB punotis sex discalibus 
nigris ; maculis octo submarginalibus nigris extrorsum a pmictis 
albidis limbatis, duabus apicalibus introrsum albo marginatis: 
corpus nigro-fuscum. 

AlsB Bubtus fere velut in T, lutala^ striolis autem basalibus velut 
supra : corpus ochraceum. 

Exp. alar. unc. 2, lin. 5. 

Hah. Sarawak {Lowe). Two specimens. B.M. 

Intermediate in character between T. lutala and T. Tri^ 
gertay but in general appearance and colour very unlike 
either. 

Family Erydnids. 

Subfamily NbusobiinjBj Bates. 

Genus Abisaba, Felder. 

Abisara ThivstOj Hewitson. 

c^. Also supra nigerrimsB: subtus ferruginese, apice anticarum 
aurantiaco, seriebus quatuor macularum nigrarum, extrorsum 
cffimleo marginatarum, transversalibus arcuatis; maculis tribus 
subapicalibus in anticis albicantibus. 

Exp. alar. unc. 1, lin. 8. 

Hob. Sarawak {Lowe). cJ. Coll. Druce. ? . B.M. 

Allied to T. Drupadi of Horsfield (P. HaquinuSy Fabr.), 
but quite black above, without a ferruginous patch at the 
apex, and with white subapical spots as in the female. 

Abisara Zemara^ sp. nov. 

Affinis A. Haquino, differt alis supra omnino obscurioribus ; plaga 
apicali anticarum maris restricta brunnea, foeminae ferruginea 
(baud alba) : subtus macuHs majoribus nigris. 

Exp. alar. <J imc. 2, $ unc. 2, lin. 3. 

Hob. Sarawak {Lowe). S ? . Coll. B.M. 
A representative of A. Haquinus. 

Subfamily EnTcimN^j Bates. 

Genus Lymnas, Blanchard. 

Lymnas Jesse^ sp. nov. 
$ . Simillima Uraneidi hyalirue $ , alis subhyalinis, lilacino tinctis, 
vems onmibus late nigrescentibus ; autids dimidio apicali mar- 
ginibusque nigrescentibus ; fasciola pnnctoque subapicalibus mar- 
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gineo baud attiogentibaB albis: poeticc margine extemo nigre- 

Boente : corpus fascum, palpis aurantiacis. 
AUb BobtoB albicantee, aliter vdat supnu 
Exp. alar. uno. 1, lin. 11. 

Hob. Venezuela. $ . Coll. Kaden in Coll. Druce and in 
CoU. B.M. 

Unlike anj other species in the genus. 

G^nus Ltkoptebyx, Westwood. 
Lyropieryx OUviay sp. nov. 

$ . Ale supra nigrsB : anticse fasoia maculari, mediom, angulata, a 
oosta ad nervulum secundum medianum oblique curr^ite, bine 
autem marginali, coocinea : posticse fieuscia paululum latiore a venis 
nigris intersecta et introrsum dentata, coccinea : corpus fascum, 
coUo rofescente. 

Al» subtus pallidiores, venis distinotioribus ; maocdis basalibus ooe- 
oineis, velut in L, ApoUonia $ positis. 

Exp. alar. uno. 2, lin. 5. 

Hab. ? Coll. Kaden in Coll. Druce. 

Allied to L. ApoUonia^ but differing from the female of that 
species in having a scarlet band in the front wings^ and the 
basal spots below without anj lilacine reflection. ThiB species 
can scarcely be the female of L. Lyra^ as the scarlet band 
only reaches the outer margin just above the second median 
branch, and is not diffused outwardly towards the apex. 

Gknus Emesis, Fabricius. 
Ernests Zela^ sp. nov. 

d • Alffi supra fdsese, characteribus basalibus linea angulata pone 
medium multifracta lineaque indisdncta armillata submargmali, 
nigro-fuscis : posticsB striolis basalibus lineisque tribus multi- 
fractis discalibuB, nigro-fdscis ; plaga subapicali aurantiaca : 
corpus foscimi. 

Alffi subtus falvsB, striolis indistinctissimis ferrugineis ; area interna 
anticarum pallidiore nigro maculata. 

$ . Alae supra ftdvo-foscsB, characteribus basalibus lineisque tribus 
discalibus macularibus, nigris : subtus pallidiores, fascia angulata 
pone medium anticarom flavida ; mactdis marginis intemi nigris, 
aliis ferrugineis. 

Exp. alar. <J uno. 1, lin. 7 ; $ unc. 1, lin. 6. 

Hah. (J ? , Venezuela, Coll. Druce ; Mexico, Coll. B.M. 
Not closely allied to any described species. 

Genus Charis, Htibner. 

Charts Ltbnay sp. nov. 

iS . AlsD supra albse, stria basali obliqua et costa fuscis ; margine 
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extemo late fasco, anticarum maculas duas albas, poeticaram 

iinam includentibus ; linea submarginali plumbea : corpus fuscum. 
Aim subtos fere velut supra, macula autem discali posticarum magis 

elougata, striolaque anali alba : corpus albicans. 
Exp. alar. unc. 1. 

Hab. Mexico ? Coll. Kaden in Coll. Druce. 

Very like some species of Bceotis in pattern^ and unlike any 
other Charts that I have seen. 

Genus Stalachtis, Htibner. 
Stalachtis Evelina^ sp. nov. 

(^ . Affinis S. PhdeduscB, maculis autem anticarum hjalinis latioribus 
et omnino majoribus, areola solum interna yiolacea ; striola anali 
aurantiaca tenuiore, stria posticarum marginaU tenuissima areaque 
costali fusca : corpus fuscum. 

Exp. alar. unc. 1, lin. 11. 

Hah. ? Coll. Kaden in Coll. Druce. 

Allied to 8. Phceduaay but perfectly distinct from that species. 



XXXIX. — A word in eacplancUion of a passage occurring in 
my " Concluding Observations on the Parasitism of Rmpi- 
phorus paradoxus." By Frederick Smith. 

I HAVE read, with some decree of surprise and also with much 
regret, the remarks of my mend Mr. Murrav on an observation 
in mj " Concluding Observations on Rhipiphorus.^^ The pas- 
sage is as follows : — " The last paragraph of the postscript is 
entirely suppositional. Mr. Murrav has not shown me any of 
his specimens," he having stated m his former paper that he 
had had that pleasure. I omitted to allude to this as being on 
his part a lapse of memory ; and possibly this may have im- 
pressed others in the same way as it did my friend. 

Nothing could have been further from my mind than to 
imply, in the most remote degree, the slightest doubt of his 
veracity. I alluded solely to the fact, which at the time was 
impressed upon my mind, that he had failed to fulfil his pre- 
vious expressed intention. Mr. Murray has now shown me 
the pupsB &c. alluded to ; but I am still quite unable to recall 
to my mind anv previous examination of them : it is therefore 

Siite certain mat there is a lapse of memory on one side or 
e other. Mr. Murray having given publicity to his feelings 
on the subject. I think it is necessary on my part publicljr to 
disclaim any intention of expressing a doubt of his veracity. 
Any statement made by Mr. Murray is, and always has been, 
to me a guarantee for its truth. 
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XL. — Notes on Myriosteon Higginsii. 
By Dr. J. E. Gray, F.R.S. 

On the 12th of April 1864, I described, at the Zoological 
Society, a new form of animal under the name of Myriosteon 
Higginaity probably indicating a new group of Echinodermata. 
(See Proc. ZooL &)c 1864. p. 164.) 

The specimen described nad been g^ierally regarded as \h& 
tail of a Kay, and some considered it a snell of a ^gantic 
Foraminifer or the coral of a Polyzoan ; but I was inauced to 
believe, on account of the various pores and perforations on 
its surface, that it indicated a new group of radiated animaJfl 
allied to Aaterias. 

I was satisfied that it could not be the tail of a Bay ; for 
that consists of vertebrae covered with muscle, which is itself 
protected by a skin ; whilst the specimen under examination 
IS a hollow, elongated, compressed, rigid, bony cone, covered 
with hard concretions, and not at all flexible, or capable of 
movement like the tail of a fish. 

I then stated that I did not believe it was '^ a part of any 
vertebrated animal." This is the part of my communication 
I wish to correct. 

Having been requested by my friend Dr. E. Perceval Wright 
to allow nim to examine a fragment under the microscope, 
when it was cut off I was muda struck with the great simi- 
larity of the inner surface of the tube and the calcareous 
granulation to bone ) and on consideration, I am now inclined 
to believe that it is part of a fish, and most probably, as they 
are the only ones which have a granidatea skin, part of a 
cartilaginous fish; but the external surface of the tube is 
much harder and bone-like than the skeletons of these ani- 
mals : it is probably an appendage of the head, like the beak 
of a sawfish. 

On showing it to my friend Mr. Carter, he stated that he 
had found a somewhat similar specimen on the coast of Arabia, 
and that he thinks it was attached to the head of a kina 
of Ray. Unfortunately, he does not recollect to whom he 
gave his specimen, but will search for the description in his 
journal on his return home ; and he believes it to be a part of 
the nasal bones. 

I may observe it differs from the saw of the sawfish in being 
of a harder substance. Unfortunately, the state of my eyes, 
ever since the accident which occurred to them during the 
fire at the bookbinders of the Museum, has not allowed me to 
examine it under a microscope ; but I have ftimished Prof. 
KoUiker, Dr. Gttnther, Dr. Perceval Wright, and Mr. Carter 
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with fragments of it^ wliich the j have undertaken to examine ; 
and I hope one or more of tbem will publish the results of 
their examination. 

The fish of which it forms a part is at present unknown 
to naturalists; and therefore the name of Myriosteon Higginaii 
may be retained. 

Since the above was written, Prof. Kolliker and Dr. Glinther 
have sent me a preparation of the specimen mounted as a slide 
in Canada balsam ; and they have no doubt it is part of a 
cartilaginous fish. They have now decided that it is one of 
the three or five bony tubes which strengthen and support the 
beak of the sawfish (iVwfti), and thus confirm Mr. Carter's 
account ; but how these tubes became so completely separated 
from each other and from the other bones of the beak is diffi- 
cult to imagine, and shows the great power of the sun in tro- 
pical regions. 

Britiflli Museum, April 7, 1870. 



XLI. — Researches on the Freshwater Crustacea of Belgium. 
(Second and Third Parts.) By FfiLix Plateau*. 

In the present day we have witnessed the appearance of many 
works on the freshwater Crustacea. In England especially 
we may cite the researches of Messrs. Baird, Lubbock, Brady, 
Norman, &c., a portion of which have been published in this 
journal. After tnese important memoirs and those relating to 
the same subject which have appeared in Germany, Sweden, 
and elsewhere, nothing remained for me, so to speak, but to 
glean the details which have been neglected by preceding 
carcinologists. 

Grenus Daphnia. — It seemed to me that it would be useftd 
to make a complete study of the dermal skeleton of the Daph- 
nioBy which has hitherto been very imperfectly known ; I have 
endeavoured to apply to it the methods of analysis of MM. 
Milne-Edwards, Spence Bate, and others, and to compare it 
as far as possible with the cutaneous envelope of the Deca- 
poda. 

The body includes three parts — the head, thorax, and abdo- 
men. The portion of the valves and of the test wnich covers 
the apparent head answers to the carapace or scaprdar ring of 
the higher Crustacea ; the cardiac region is represented by the 
triangular piece which covers the heart, and the branchial 
region by tne valves. 

* M^m. de TAcad. Roy. de Belnque, M^m. des Savants ^trangen, 
tome xxZT. Abstract communicated by die Author. 
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The head has undergone a remaikable corvatorei which 
separates certain parts and brings others nearer together. The 
cephalic ring presents the median region (stomachal region of 
Desmarest), covering the anterior part of the digestire tube ; 
and we may recognize the existence of lateral re^ons. The 
facial regions are: — ih& frontal region, in the middle, much 
reduced in size and covering the organ of vision (it is deve- 
loped into a rostrum onl^ in D. mucranata) ; and the orbital 
re^ons on each side of this. 

We may count as cephalic somites : — the first, characterized 
by the presence of the eyes ; the second, by llie antennules 
(rami); the third, by the antennse (smaller antennae of 
Strauss), and its posterior margin bears the labrum; the 
fourth is marked by the protognaths (mandibles), and bears 
the labium, whilst its hypertrophied epimera constitute the 
vidves, as MM. Milne-Edwards and G. O. Sars have alreadj 
shown. 

The thorax, which, like a great part of the abdomen, is 
enclosed between the valves, includes six somites : there is a 
fifth somite bearing the deutognaths (maxillae), and a sixth 
bearing the tritognaths (first pair of feet, ot authors) and 
terminating the anterior pereion. The posterior pereion is 
formed by four somites, each bearing a pair of pereiopods. 

The alxlomen consists of six somites, namely : — the eleventh, 
twelfth, and thirteenth ; the fourteenth, proviaed with mamiUas 
which close the incubatory cavity ; the fifteenth, bearing the 
caudal setse; and the sixteenth, or last, which is a true 
telson. 

Hitherto we have had scarcely any exact data as to the moult- 
ing of the Cladocera. I have been able to observe this pheno- 
menon in the female of D, mucronata. A long transverse 
fissure is formed along the branchio-cardiac furrow which se- 
parates the valves from the head : and the scapular buckler 
splits along the median line or dorsal crest of the valves. 
The head bends down in front, and a new cephalic extremity 
makes its appearance towards the back through the transverse 
fissure. The Daphnia shakes itself rapidly ; the antennules 
escape from the old ones as if these were actual sheaths : tiiien 
the animal, by a few last efibrts, finally escapes from its old 
skin through the longitudinal opening of the crest of the 
valves. The phenomenon takes place with extreme rapidity, 
the whole change only lasting two seconds. 

The circulatory apparatus presents some curious peculiari- 
ties. Thus the venous sinus which surrounds the heart is by 
no means always circular, as has been supposed. In 2>. pulexy 
when seen from the dorsal surface, it is polygonal, with seven 
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sides ; at each systole these seven faces become strongly con- 
cave, at each diastole they return to their rectilinear form. 

I nave found in Belgium seven species of Daphniaj a single 
Bosmina {B, lonairostrisy Baird), and a single Polyphemus (P. 
octdusy Mull.). The last is excessively rare. 

Copepoda. — I have made the following observations upon 
the dermal skeleton. M. Leydig has stated that the cuticle 
(epidermis) contains no calcareous deposit ; I have demon- • 
strated its presence chemically. The canals which traverse 
tiiie cuticle m the higher Arthropoda are visible here only at 
the posterior margin of certain thoracic segments. The 
material which colours the skin is situated in the soft non- 
chitinous membrane (corium), and is of a granular nature. 
The animal probably lives at its expense during periods of 
forced abstinence &om food ; for. according to my experiments 
and those of M. Zenk^ the colour disappears when the ani- 
mal is made to fast. The blue or green colouring-substance 
undergoes no change by the action of bases ; it becomes red- 
dish by the action of acids^ and in this case bases do not bring 
it back to its original tint* 

The Copepoda are often indebted for other colours to their 
residence m naturally coloured waters. Following the exam- 
ple set by B. Provost with other animals, I put some Cyclo- 
Sidsd into water reddened by carmine : in the course of six 
ays they acquired a rose-colour, and the colouring-matter 
was to be seen in the digestive tube, in the envelope of the 
oviferous sacs of the females, and in the interior of the bodies 
of the parasitic Inftisoria. All these observations prove that 
in this group of Crustacea, notwithstanding the contrary 
opinion of MMer, colour can never be regarded as a specific 
character. 

The dermal skeleton of the genera Cyclopsina^ Cantho^ 
camptusj and Cyclops^ when subjected to the same analysis as 
that of the Daphmagy shows six cephalic somites (of which 
the tergal portions become amalgamated to form a carapace), 
four thoracic somites, and six abdominal somites, including 
the telson* The appendicular organs are — a pair of anten- 
nules« a pair of antennae, a pair of protognaths, three pairs of 
maxiUipeds, four pairs of thoracic feet or pereiopods (each 
including an endopod and an exopod), and, lastly, a pair of 
uropods. 

The muscular system, which is highly developed, merited a 
careful examination. Histologically me muscles are like ^ose 
described by M. Leydig in Sranchipus ; that is to say, they 
are composed of a transparent envelope and a contractile sar- 
code consisting of cuneiform elements closely interlaced. For 
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the sake of brevity", I shall not reproduce the description of 
the musculature of the body ; but I may indicate one peculia- 
rity : in the antennae, the pereiopods, and the uropods, whilst 
we see in each moveable joint a flexor muscle, we always find 
as its antagonist a large transparent elastic cylinder, without 
any striae, and presentmg here and there a few brilliant nuclei. 
This is perhaps the very elongated prolongation of a very 
short muscle. 

Notwithstanding what has been said, Cychpsina castor 
always swims with the ventral surface downwards. Caniho- 
camptus ataphylinus swims with the tail as a continuation of 
the Dody, and only elevates it when moving upon the glass 
plate of the microscope. Natation is effected solely by the 
antennules, and the pereiopods merely enable the animal to 
maintain its position in the midst of the liquid. The Oopepoda 
possess a density higher than that of pure water. When 
recently killed, they fall to the bottom of the liquid at the rate 
of 5 millims. per second. 

The presence of an optic ^an^Hon for each eye is Ae onty 
new point that I have ascertamea with r^aid to the nervous 
system. I have reobserved the curious sleep of the CyclopidsB 
spoken of by M. Z^iker. 

When submitted to the discharge of a Leyden jar of 1 litre 
capacity, these little animals fall to the bottom of the water as 
if thunderstruck ; but, sin^larly enough, in an hour they 
recover from this stupefaction, and swmi about again with 
vivacity. There is some analogy between these results and 
those recently obtained by Dr. Richardson, who saw a pigeon 
and a toad resist the shock of a spark more than 70 centi- 
metres in lengthy produced by the colossal induction-coil of 
the Polytechmc Institution*. 

With regard to the digestive apparatus, I observed on tiiie 
inner surface of the tunica propria of the first part of the in- 
testine a layer of enormous, transparent, cylindrical epithelial 
cells, which probably bear vibratile ciua. I was lea to this 
last supposition by the characteristic rotatory movements un- 
dergone oy particles of alimentary substances in the intestine 
of a Cyclopstna. K my observation were confirmed, it would 
prove that vibratile cilia may exist in the digestive tube of the 
Articulata (leaving the Rotatoria out of the question). 

A series of experiments made simultaneously upon Cyclops 
quadricomis and Dmhnia simusj with regard to the inmience 
of sea-water upon tnese animals, gave me the following re- 
sults. The Cyclops dies in sea-water in a few minutes ; the 

* Le Cosmos, October 29, 1869, p. 443. 
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Daphnia resists its action scarcely for a quarter of an hour. 
M. rani Bert ascribes the death of sea-fisn in fresh water to 
the difference of density, of osmotic power, and of the power 
of holding oxyeen in solution possessed by the two liquids. 
Now these small Crustacea do not as yet verify this supposi- 
tion ; for they continued living for eight days and more in a 
solution of sugar of the same density as sea-water. From my 
investigations it would appear that we must attribute the 
death of the Cydopidse and Daphnice in sea-water to some of 
the salts which that water holds in solution. By employing 
them alone and separately, in the proportions in which they 
exist in the water of the ocean, we find that the chlorides of 
sodium and magnesium act like true poisons, and that sulphate 
of magnesia has no action. 

It was supposed until very lately that Cydopa qtuzdrtcomis 
had no heart. Nevertheless a heart exists in it, and is of a 
pyriform shape, slightly constricted in the middle, with its 
oroadest end m front. The only aperture I have been able to 
distinguish in it is a venous fissure at the antero-superior 
part. Whilst the heart of Cyclopsina castor is situated under 
the first thoracic ring, that of Cyclops ^uadricomisj on the 
contrary, is near the extremity of the sixth cephalic somite. 
It beats very slowly. 

I have entirelv passed over the internal reproductive organs, 
and only attendea to the genital apertures, which are less 
known. 

In Cychpa quadrtcoruts the female genital orifice opens on 
the ventral meoian line, in the furrow which separates the last 
thoracic from the first abdominal somite. The last thoracic 
somite forms its upper lip, and is moved by special muscles. 
Its lower lip belongs to tne foUowinff segment. 

The investigation of the mode of formation of the oviferous 
sacs has enabled me to ascertain that the elongated secretoiy 
organ lodged in the first and second abdominal segments, and 
opening at the vulva, is not devoted to the secretion of the 
sacs, but is a seminal receptacle. The true secretory organ of 
the oviferous sacs consists of two curved glandular csca si- 
tuated beneath the skin of the first abdominal somite. Al- 
though at first very indistinctly visible, these glands by degrees 
acquire more distinct outlines. When the female is fecundated, 
the seminal receptacle, which is enormously swelled, ascends 
entirely into the first segment of the abdomen, which it fills 
up, and at the same time pushes upward the glands just men- 
tioned. These glands, the volume of which nas increased at 
least a himdredfold, extend themselves laterally to the epimera. 
On each side we find an aperture, which has long been Known, 
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between the epimeron and the corresponding epbtemal piece ; 
each of these apertures bears an oviferous sac. The glands can 
secrete the two sacs in less than ten hours. 

In the genera Cyclopsina and Canthocamptus the female 
aperture is situated upon the boundary between the first two 
aE)dominal segments. The reservoir and the two glands exist 
as in Cyclops ; but here the orifices of the glands open at the 
vulva, which bears directly the single oviferous sac 

The oviferous sacs are secreted by layers one within the 
other ; the bottom has only a single layer. 

In tiiie male Cyclops qiuxdrioornis there are not, as has been 
supposed, two ^nital apertures at the angles of the last tho- 
racic somite, dthough two organs producing tiiie spermato- 
phores actually exist there ; but there is only a single orifice, 
m the form of a fissure, at the posterior margin of the first 
abdominal somite. 

lake the Cladocera, the Copepoda propagate with great 
rigidity. A priori one might suspect m them an apparent 
or actrial partheno^nesis ; but my experiments show that 
yoonff animals isolated immediately adfter hatching never 
reproduced, nor did females sequestered after their first ovipo- 
sition ever produce new oviferous sacs and new eggs. More- 
over, in a state of nature, the males are sufficiently common to 
render parthenogenesis quite unnecessary for the preservation 
of the species. 



XLII. — Note on Polytrema miniaceum. 
By Prof. G. J. Allman, F.R.S. 

To the Editors of the Annals and Magazine of Niatural History. 
Gentlemen, 

Among the most abundant products of the dredge on the coast 
of Mentone is a little, red, branched, coral-like body which at- 
taches itself to various objects brought up firom moderate depths. 
It is so conspicuous that it must be familiar to most naturalists 
who have studied the fauna of the Riviera, and was lonff ago 
described by Risso under tiiie name of Polytrema corcMina ; 
while, as De Blainville has pointed out^ it appears to be iden- 
tical with tiiie Millepora miniacea of LinnaBus, whose specific 
name it must therefore receive. 

"With the exception, however, of some suspicions of its 
rhizopodous affinities entertained by Gray and by Dujardin, 
its reJeJ nature appears to have been entirely misunderstood, 
systematic writers having placed it either among the true 
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Corals or the Polyzoa, until Carpenter, by the examination of 
dried specimens received from tropical seas, determined its posi- 
tion to oe among the Rhizopoda — a determination subsequently 
adopted by Max Schultze, who, in a detailed memoir, takes a 
similar view, arrived at from an examination of Mediterranean 
specimens preserved in spirits. 

Having just had ample opportunity of examining it in a 
living state, I am enabled to confirm in all essential points the 
views of Carpenter and Schultze. Polytrema miniaceum is a 
true Bhizopod. Its calcareous skeleton forms a multitude of 
irregularly superimposed chambers, which freely communicate 
with one another by large orifices; and besides the large 
passages by which this free communication is maintained, the 
walls of tne chambers are almost everywhere traversed by 
capillary canals. 

In the living state every chamber is filled with a clear 
colourless protoplasm, so transparent that its presence may be 
easily overlooked, until, by the action of alcohol or dilute acid, 
it loses its transparency and becomes obvious. The proto- 
plasm passes freely from chamber to chamber througn the 
wide passages by which the chambers open into one another, 
while it also sends delicate prolongations into the capillary 
canals of the walls. I can confirm Max Schultze's observa- 
tion of the existence of siliceous spicula, resembling those of 
sponges, in the interior of the chambers : but as in many 
specimens I could find no trace of them, I can hardly avoid 
regarding their presence as accidental. 

ThouM there can thus be no doubt of the rhizopodous na- 
ture of Polytremaj I never succeeded in detecting the emission 
of pseudopodial extensions of the protoplasm ; and the capil- 
lary processes which may be traced mto the canals of the 
chamber-walls were never, during prolonged examination of 
living specimens^ projected beyond the surface. 

Any contribution to our knowledge of Polytrema will pro- 
bably be deemed of interest, more especially when w:e regard 
the apparent aflSjMties of Polytrema with EozooUy and the bght 
which the structure of the living Rhizopod seems capable of 
throwing on the oldest of known organisms, 

I remain, Gentlemen, 

Yours faithfully, 

Mentone, Alpes MaritimeB. GeORGE J. AllMAN. 

April 2, 1870. 
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XLin. — On the Occurrence of Loxomma Allmanni in the 
Northumberland Coal-field. By ALBANY HANCOCK, F.L.S., 
and Thomas Atthey. 

A FEW months ago we announced the occnrrence in the Coal- 
shale near Newcastle of a considerable portion of the craninm 
of Anthracosaurus. We have now the pleasure of recording 
the presence of another large Labjnrinthodont Amphibian in 
the same locality, Mr. Atthey having recently obtained, in the 
black shale at Newsham, a nearly perfect skull of Loxomma 
Allmanni y Huxlqr, which we believe to be the first authenti- 
cated specimen of this fine Labyrinthodont that has been found 
in this neighbourhood. 

The skull is complete, with the exception of the muzzle, 
which is entirely wanting ; but in other respects it is in an 
excellent state of preservation. The exposed surface, which 
is that of the crown, is wholly covered with the honeycomb- 
like sculpture usual in these animals. The pits and ridges 
are remarkably regular and deep, though they are occasion- 
ally elongated ; the ridges are smooth, and have a semigloss, — 
which two characters, taken together with the colour, a dark 
brown, give to the whole surface the appearance of carved 
box-wood. 

As presented to view, the contour of the skull is triangular, 
with the apex truncated and the base or occipital region 
arched considerably inwards. The apex or muzzle not bein^ 
present, it is impossible to say how much it was produced 
when perfect ; but, judging from the gentle inclination of the 
side mar^s, it would seem to have been much prolonged. 
The whole of the muzzle is broken away as far backwam as 
Ae anterior border of the enormous orbits. Across the broken 
extremity the skull measures about five inches; and the width 
of the occipital region at the widest part is nine inches ; the 
length, from the broken anterior extremity to a line drawn 
between the points of the lateral expansions, is eight inches 
and a half. But if we make allowance for what is wanting of 
the muzzle, the length of the skull may be estimated as up- 
wards of twelve inches. 

The longitudinal centre of the craniiun is composed of a 
comparatively narrow strip of bone, which is apparently made 
up of the frontals, the prefrontals, the parietals, the post- 
frontals, the epiotics, and the occipitals ; but it is quite impos- 
sible to determine the boundaries of these component parts, as 
the sutures are invisible, notwithstanding the tine conoition of 
the specimen. The anterior portion of this compound strip of 
bone divides the large oblique orbits, the posterior portion the 
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great lateral expansions whioh form the sides of the occipital 
region. In front it is a little expanded laterally, and mea- 
sures two and a quarter inches across ; thence backwards for 
two and three-quarter inches the sides arch gently inwards, 
forming the inner anterior boundaries of what may be termea 
the anterior division of the orbits; and then for an inch 
and three-quarters further back the sides are more strongly 
arched in the same direction, forming the inner posterior 
boundaries of the posterior division of the orbits, there 
being at the junction of the two divisions of the inner orbital 
boundary a strong angular projection, emphatically marking 
oflF the two parts. At this point the interorbital bone is two 
inches wide. A little further back, at the narrowest part, it is 
only an inch and three-eighths wide. The inner boimdaries 
of the orbits appear to be formed by the pre- and post- 
frontals. 

The posterior portion of this central strip reaches from the 
hinder mar^ of the orbits to the occiput, the sides being very 
slightly arched outwards, and continuous with the lateral ex- 
pansions. This portion of the cranium is two inches and six- 
eighths wide, and two inches and three-eighths long, measur- 
ing from the posterior boundary of the orbit to the point of 
the epiotic bone, and, rising a little above the general surface, 
is strongly defined. The occipital margin is slightly arched 
inwards, and at either side is produced backwards into short 
horns — the posterior points of the epiotic bones. This division 
of the central strip of bone is composed of the occipitals, the 

Earietals, a portion of the postfrontals, and the epiotics, though 
ere, as in the anterior division, the boundaries cannot be 
determined with precision. No parietal foramen can be ob- 
served. 

The lateral expansions are each three inches wide, and, ac- 
cording to Prof. Huxley, they are composed of the postorbitals, 
the malars or jugals, the squamosals, and the quadrates. 
They project backwards quite an inch and a half b^ond the 
central portion of the skull. The hinder margin of each at 
first bends outwards and backwards from the side of the epiotic 
bone for about two-thirds of its extent ; it then suddenly turns 
a little forwards and terminates in a short point at the lateral 
or external angle. From the base of this point the outer or 
lateral margin advances forwards and outwards, being at first, 
for about an inch, a little concave ; it then bends a little in- 
wards, and runs forwards in a straight line an inch and five- 
eighths ftirther to the posterior extremity of the maxilla. 
From this point, which is only slightly indicated, the lateral 
walls of the skuU are continued in a uniformly inclined line to 

26* 



Digitized by 



Google 



376 Messrs. Hancock & Atthej on the Occurrence of 

the anterior extremitj^. The inner part of the posterior mar- 
gin is formed bj a ridge which thickens and enlarges at the 
point where it turns suddenly forw^ards^ and this thickened 
part is turned upwards and overlaps a little the upper surface 
of the skull ; thence to the external point or horn the surface 
is smooth, and has the appearance of being that of a joint. 
This is apparently the tympanic bone. 

The surface-sculpture, however, does not extend so far back 
as this ; it terminates abruptly in a sigmoidal line that reaches 
from the outer margin of the epiotic bone about midway be- 
tween its posterior horn and the hinder boundary of the orbit 
to the base of the outer comu. At first this line (that is, its 
inner extremity) arches gracefully forwards, and then sweeps 
backwards and outwards to its outer termmation, as already 
indicated. Behind this line the bone is depressed and smooth ; 
the space next the epiotic bone is of considerable extent, and 
has all the appearance of being for muscular attachment: 
probably the temporal muscles may originate here ; for mus- 
cles so placed would be conveniently situated to act upon the 
articular extremity of the mandible. 

The posterior outer boimdaiy of the orbit is formed by the 
postorbital, the limits of which can be partially traced ; it is 
narrow, and extends from the postfrontal to the inner pos- 
terior border of the malar ; its orbital margin is concave, and 
is inclined outwards and forwards. The limits of the malar 
are also pretty well defined ; it is wide behind, before quite 
narrow, not being more than seven-eighths of an inch wide, 
including the thickness of the posterior extremity of the 
maxilla, which forms as it were a narrow border to its straight 
margin. When perfect, this narrow portion of the malar 
could not be less than two and a half inches long ; more than 
two inches of it still remains, the anterior extremity having 
been broken away. The orbital boundary of this part is only 
verv slightly concave ; it then rather suddenly bends inwarcis 
and bacKWwrls as it approaches its junction with that of the 
postorbital, where there is a slight bulging inwards. From 
this point the posterior margin of the malar is bounded by the 
postorbital, the squamosal, and the quadrate. At first this 
boundary passes inwards and backwards, then outwards and 
backwards, and finally forwards and outwards, reaching the 
straight external margin of the malar at the posterior point of 
the maxilla. This enlarged posterior portion is upwaros of an 
inch and a half wide. 

The orbits are both imperfect in front, the anterior boun- 
daries having been broken away ; but the form, notwithstand- 
ing, is determinable throughout. They are very large, mea- 
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snring upwards of four inches long and one inch and a half 
wide at the projection of the interorbital bone. Behind this 
point, which divides it into two parts, an anterior and poste- 
rior, the orbit extends obliquely outwards and forwards ; and 
in front of it the anterior division, which is the larger, turns a 
little inwards and forwards. 

The maxillsB extend backwards to within three inches of 
the external comua ; as much as four and a quarter inches of 
the posterior portion is present : they are narrow and straight, 
and border the straight outer margin of the malar, forming the 
lateral boundaries of the cranium. In the right maxilla were 
are five teeth — ^four towards the anterior fractured extremity, 
and the fifth, of which the stump only remains, is seven- 
eighths of an inch from the hinder extremity. Three of the 
anterior ones are perfect : the first is placed a quarter of an 
inch from the broken end of the jaw, and is about half an inch 
from the next tooth ; the second, third, and fourth are a quarter 
of an inch apart (the crown of the latter is gone) ; the fifth is 
placed an inch and three-quarters further back, the inter- 
mediate teeth having probably been removed. The remains 
of three or four teeth are observed in the left maxilla, placed 
about the same distance apart as those of the right maxilla. 

These teeth are of equal size; the perfect ones measure 
three-tenths of an inch in length ; they are grooved from the 
base halfway up the crown ; the upper portion is compressed 
in the direction of the long axis of the jaw, and the sides are 
produced into wide, sharp cutting-margins; the extremities 
are abruptly pointed. 

A larffe palatine tooth or tusk is seen a little within the 
fractured extremity of the right maxilla, sinking into the ma- 
trix ; the exposed portion is three-quarters of an inch in length; 
it is half an inch wide at the base, and is three-eighths of an 
inch wide at the upper extremity : it is therefore probable that 
not half the tooth is seen, and that it cannot have been less 
than an inch and a half in length. 

The under surface of the specimen is partially exposed ; but 
too little is displayed, and that little is too mudi disturbed, to 
admit of clear elucidation. Part, however, of the basisphenoid 
and its lateral processes can be observed, as well as a portion 
of the palatal bones ; also the palato-temporal foramen seems 
to be in part recognizable. 

We have already stated that this fine cranium is the first 
authenticated evidence of the occurrence of Loxomma in the 
shale of the Northumberland coal-field. Mr. Atthey, however, 
has had in his cabinet for several years the crushed cranial 
bones of this Labyrinthodont ; but, owing to the confusion of 
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the parts, we were quite unable to detennine to which of the 
known forms to refer them, until the possession of the speci- 
men under discussion cleared up the matter. We can now 
trace distinctly the presence of the central portion of the cra- 
nium, which agrees with that before us in form and surface- 
sculpture. A portion of a maxilla, with a few teeth attached, 
as well as considerable remains of the lateral expansions, are 
likewise determinable. 

Having now the advantage afforded bv the possession of 
this almost perfect skull of Loxomma Aumannx^ we are also 
enabled conndentlv to refer to the two magnificent Labyrintho- 
dont skulls exhibited and described, under the name of ftero- 
plax brevicomisy by Mr. James Thomson and Prof. Young, of 
Glasgow, at the meeting of the British Association held last 
year at Exeter. On passing through Newcastle on his road 
homewards, Mr. Thomson kindlv gave us an opportunity of 
inspecting these specimens ; ana at the time we pronounced 
them to belong to JLoxomma — certainly not to Pteroplax. We 
are now in a position to speak on the subject without the 
least hesitation, in confirmation of our opinion then expressed. 
That our cranium is that of Loxomma^ there is not the least 
doubt ; that it agrees with Mr. Thomson's specimens generi- 
cally, and, we believe, specifically, is equally certain ; and that 
Pterophx is distinct from Loxomma^ we have the high autho- 
rity of Prof. Huxley, who has examined our type specimens 
of the former. 

This is quite evident even on a cursory examination of the 
two forms. But we may take this opportunity to state that 
Pteroplax deviates considerably, in the structure of the cranium, 
from all known Labyrinthodonts. In the conformation of the 
head it approaches the Siren. This fact was entirely over- 
looked by us at the time of the publication of our paper on the 
subject (Ann. Nat. Hist. ser. 4. vol. i. p. 266), ana was not 
recognized imtil Prof. Huxley kindly pointed it out to us 
some time afterwards. 

Pteroplax has no posterior lateral expansions like those in 
Anthra^^saurus and Loxommay as we thought it would have 
(the whole, or nearly the whole, of the cranium is figured in 

Slate XV. fig. 1 of the above paper) ; the maxillse are also 
eficient. The long curved horns are undoubtedly the equi- 
valents of the lateral external comua in Loxomma ; and the 
overlying points are the homologues of the inner horns, being 
in both genera the posterior extremities of epiotic bones. 

Shortly before the occurrence of the cranium of Loxomma 
at Newsham, Mr. Atthey obtained from the same locality a 
series of vertebrse, lying nearly in natural order, with a few 
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ribs scattered among them. We think these also probably be- 
long to Loxommcu There are fourteen or fifteen vertebrae ; 
but, unfortunately, little can be made out respecting them 
except the form and character of the bodies, the processes of 
whicn are not determinable, though they seem mixed up with 
the matrix, which is partly composed of iron-pyrites. 

The largest vertebrae are about seven-eignths of an inch 
wide, and five-eighths of an inch long : they are slightly hol- 
lowed at the ends, with the margins a little reflected ; there is 
a minute notochordal foramen in the centre ; but this is not 
always visible ; and the sides are hollowed or channelled, but 
do not exhibit much striation. 

The ribs are peculiar in form ; they are about five inches 
lone, but we cannot be certain that they are entire ; the shaft 
is three-eighths of an inch wide, and is not much compressed; 
nor do they exhibit the longitudinal groove so usual in the 
ribs of these Amphibians. The proximal extremity is ex- 
ceedingly wide, measuring across seven-eighths of an inch ; 
it is much compressed ; but the capitular margin is thick and 
continues the curve of the shaft : it projects a little beyond 
the tuberculum, and is divided nrom it by a very shallow 
notch; the bifurcation is consequently exceedingly shallow* 
The tubercular process turns suddenly from the shaft, and, 
though thin, widens out into a large concave articular sur- 
face, much larger than that of the capitulum. 

There is, of course, no certainty that these vertebrae and 
ribs are really those of Loxomma ; out, from their occurring in 
the same locality and about the same time as the cranium, we 
may infer that it and they came from the same part of the 
seam ; hence the probability that they belonged to the same 
animal ; and, moreover, the ribs difier considerably from those 
of Anthracosaurua and Pteroplax, the only other large Laby- 
rinthodonts that have yet been toimd in the Newcastle coal- 
field. 



MISCELLANEOUS. 
TJie Male ProthalUum of the Vamdaj: Cryptogamia. 

By A. MiLLABDBT. 

OuB knowledge of the true nature of the functions of reproduc- 
tion in plants is much less advanced than that of the functions of 
nutrition. Every work upon the former subjects therefore possesses 
great interest, especially if the author, as in the present case, rises 
to general considerations, and does not confine himself to the more 
or less minute description of certain organs. Prom this point of 
view the title of II. Millardet*s memoir is too modest. After de- 
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scribing some new observatioBS on the development of the micro- 
spores of the higher Cryptogamia, the author endeayoars to take in 
at one view the whole series of phenomena of reproduction in the 
higher plants ; and he shows how factitious are the old divisions, 
and how much less marked than was formerly supposed are the 
differences between one group and another. Without following him 
precisely in the arguments which he finds in this in favour of the 
theory of the filiation of types, we confine ourselves to regarding these 
extremely interesting observations as fresh proofe of the unity of the 
plan of creation. 

In the first part of his memoir M. Millardet investigates the ger- 
mination of the microspores of the genera Marsilea, PiluUiria, 
Isoetes, and Sdaginella. He has ascertained throughout the presence 
of a more or less developed prothallium — a peculiarity which has 
escaped all other observers. In the MarsiUoR and PUularuB this 
prothallium is represented physiologically rather than morphologi- 
cally, if we may so speak. The antheridium, whilst becoming de- 
veloped in the heart of the microspore, leaves around it a space 
filled with a mucilaginous liquid charged with nutritive substances. 
Although no cell is to be found in them, these materials evidently 
subserve the production of the antheridium, and thus play the part 
of a true prothallium. In Isoetes and SelagineUa the prothallium, 
although morphologically better defined, plays scarcely any physio- 
logical part. The contents of the microspore, in fact, divide into 
two parts, one of which, very much smaller than the other, a true 
vegetative cell concealed in the apex of the microspore, becomes 
enveloped by a membrane, and undergoes no subsequent metamor- 
phosis. In the larger part, on the contrary, the antheridium is 
developed, and this, in the former of these genera, gives origin to 
four antherozoids only, whilst in the second it produces a much 
larger number. 

As to the antherozoids, the author takes up a position opposed to 
that of Schacht. He absolutely denies their cellular nature, re- 
gards them only as modified protoplasm, and shows that the vesicle 
which often adheres to them has no physiological importance in the 
act of fecundation, and, moreover, is very often wandng. According 
to him, it is nothing but the residue of the protoplasmic mass placed 
at the centre of the mother cell, and at tiiie expense of whidi the 
antherozoid has been developed. 

In the second part of his work, M. Millardet, having ascertained 
the existence of a male prothallium where none was known before 
his researches, endeavours to bring forward the morphological im- 
portance of this fact by sketching rapidly the evolution of the prin- 
cipal types of the higher plants. Ajb it has been expressed by M. 
Sachs, we understand by alternation of generations, or alternant 
generations, " the regular succession in the morphological cycle of 
an individual of several completely different forms, derived firom so 
many profound changes in its mode of development.** Besting 
upon this difinition, the author shows successively, in the different 
groups of the higher Cryptogamia and of the Phanerogamia, the 
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existence of two sacceseiye generations— one sexual, the other 
asexnaL 

In the Cryptogamia the phenomenon is easily recognized. Some 
(Eqnisetacese, Ferns, Ophioglossese) are Isosportm — ^that is to say, 
only produce a single kind of spores : these in their torn produce a 
weU-developed prothalliam, furnished with chlorophyll and with 
roots, and consequently capable of an independent existence. On 
the same prothallium, or on two neighbouring ones, antheridia first 
of all originate ; and these, when mature, emit antherozoids ; then 
follow archegonia, generally formed of a central cell to which access 
is gained by a canal opening outwards. Fecundation effected, the 
first period is closed ; and then commences the asexual generation. 
The embryo is deyeloped at first in the bosom of the prothallium, 
but afterwards becomes disengaged from it, and passes through the 
different phases of its development, which we have nothing to do 
with here. Finally, this second generation terminates its evolution 
by the development of the organs of multiplication, or spores, which 
always originate from a normal or modified leaf. 

The other Cr3rptogamia (Bhizocarpeee and Lycopodiacese) are 
HeUro9pore(jB — that is to say, provided with two kinds of spores (mi- 
crospore or androspore, and macroepore or gynospore). Otherwise 
the histoiy of their development may be very easily referred to the 
plan which we have just sketched. From the two kinds of spores 
originate prothallia, which are frequently more or less rudimentary^. 
Each prothallium will produce antherozoids or archegonia according 
to its origin. When fecundation has taken place, the second genera- 
tion will commence ; the embryo, at first developed in the bosom of 
the female prothallium, will soon live an independent life, and be- 
come a complete plant. The evolution, as in the preceding case, 
will conclude by the development of the spores or organs of multi- 
plication. 

The Grymnosperms form a very natural transition between the 
Cryptogamia and the Phanerogamia properly so called. No one will 
have any difficulty in identifying the anthers with the microsporangia 
and the grains of pollen with tihe microspores. The cells, from one 
to three in number, which are always developed in the heart of the 
anthers, exactly represent the prothallium ; the extreme cell, fr*om 
which the pollen-tube originates, will be the antheridium. At the 
point where the pollen-tube apj^es itself to the ovule, it is often 
possible to distinguish, in its interior, one or more primordial cells 
representing the last Ixace of the mother cells of the antherozoids. 

The female organ, rather more profoundly modified, is, neverthe- 
less, still easy to recognize. The embryonal sac, or macrospore, does 
not separate frt)m the plant like the macrospores of the Cryptogamia ; 
the embryo must, in fact, attain a degree of development much 
higher than in the preceding cases ; it is therefore natural that it 
should remain adherent to the plant, especially if we consider that 
the prothallium or endosperm is very slightiy developed. 

At the moment of fecundation, or even a littie before this, the 
endoepermic cells (prothallium) fill the embryonal sac, or macro- 
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spore. At the npper part of this some of the cells are soon dif- 
ferentiated and become " corpuscles," which will exactly represent 
the archegonia. It is in their bosom that, when the proper moment 
arrives, the germinal cells appear, and that fecondation is effected 
by di£^on, the fecundating material sucoessiYely trayeraing the 
membrane of the pollen-tube and that of the corpuscles. 

It is here that the seoond period, or asexual generation, com- 
mences; and this, in the Fhanerogamia, tends to acquire much 
greater importance than the other. In proportion as the organs 
which take part in the sexual generation are more degraded, t^ooe 
which originate by asexual generation are more numerous and 
perfect. 

We have not the time to follow here the whole development of 
the embryo. We will only remark that it commences by living at 
t^e expense of the endosperm, as the Cryptogamic embryo lives at 
the expense of the prothallium. The development of tiie second 
generation is interrupted by a period of repose or lethargic sleep in 
the heart of the seed — a fact which by no means weakens the theory. 
When, the life of the young plant having resumed its course, it has 
arrived at its perfect form, it closes its biological cycle by the pro- 
duction of organs of multiplication corresponding to the micro- and 
macrospores — that is to say, the pollen- and embryonal sacs. As in 
the Cryptogamia, these spores are produced by modified leaves ; the 
fact is proved as r^ards the stamens, and is probable at least in the 
case of the ovules. 

Lastiy, thanks to the relations which unite them with the Gymno- 
i^rms, the phenomena of reproduction of the Angiosperms may be 
reduced to the same general plan. The pollen-groin will still repre- 
sent the microspore ; only there is no longer any trace of prothal- 
lium, any more than of tiie mother ceUs of the antherozoids. The 
development is limited to the expansion of the intine in the form of 
a pollen-tube. 

In the embryonal sac, or macrospore, no archegonia are deve- 
loped ; the germinal cells originate directiy in its midst ; but imme- 
diately after fecundation it resumes its part, and becomes the seat 
of the production of the endosperm or prothallium. The appearance 
of this, here, follows instead of preceding fecundation. The two 
periods are therefore less dearly limited in the Angiosperms than in 
other plants. They nevertheless exist ; only the second, or asexual, 
period tends alwa3r8 to predominate over tiie sexual period, as has 
been indicated in the case of the Gymnosperms. 

Finally the embryo is developed ; and the asexual generation, as 
in the preceding case, is divided by a period of repose in the heart 
of the seed. At the end of the period of vegetation the plant always 
doses its biological cyde by the production of organs of multipli- 
cation ; only here the modifications are more profound, and, instead 
of reaching only the leaf destined to produce the spores, they affect 
the whole upper part of the axis, and thus is formed the flower with 
its different whorls. 

Buch is the series of arguments upcm which the author founds his 
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idea of the unity of the ftmctions of reproduction in plants — an idea, 
however, which he ascribes to M. Sachs, who put it forward in his 
* Lehrbuch der Botanik,' published at Leipzig in 1868. Whatever 
value we may attach to his conclusions, this memoir of M. MiUardefs 
possesses great interest. It is only to be regretted that the plates, 
which the author intends publishing hereafter in a scientific perio- 
dical, do not accompany the memoir itself. — Notice of a work published 
at Strasbmrg in 1869 ; from Bihl. Univ. March 16, 1870, BM, Set. 
p. 276. 

Morphologiodl Baearches on the Mollusca. (First Memoir : Gfastero- 
pods.) By M. Lag^zs-Dttihiebs. 

One of the most difficult types of the Mollusca to reduce to a 
theoretical plan is undoubtedly that of the Gasteropods. I propose 
to show that, by taking the relations of the organs and of the ner- 
vous system, it is always possible to refer the various forms to a 
single plan. 

Let us reduce the body of the Gasteropod, for the sake of simpli- 
city, to four parts — the head, the foot, the visceral mass, and the 
mantle. If we unroll the body of a species with a turbinated shell, 
we shall have beneath the head and behind and below the foot a 
reversed cone containing the viscera*. 

The relations of these parts are essentially variable. Thus the 
head is often separated from the visceral mass by a true neck. As 
to the mantle, its morphology is difficult. 

The study of the embryo of Ancylus enables us with ease to re- 
cognize this organ from its origin. In fact, upon the embryonic 
sphere, the head first betrays itself by the formation of the mouth. 
Soon two disks, bounded by a circular cushion, show themselves, 
the one near, the other opposite to the mouth : the former is the 
foot, the latter the mantle. At this moment the Ancylus represents 
the ideal being with the four principal par^s. 

Starting from this state, we may vary the forms and explain the 
modifications of the Gasteropod -type. But, in the first place,- to have 
an exact idea of the mantle, let us suppose the embryonal disk from 
which it is derived eminently elastic and extensible ; let us assume, 
farther, a traction exerted upon its centre and directed backwards, 
and we shall obtain a reversed cone, of which the apex will be the 
point of application of the force of traction, and the base the part of 
the body bounded by the circular cushion of the primitive disk. 
The intestines will penetrate by traction into the cone thus formed ; 
but the foot and the head will remain without. These four parts 
will be deformed, but their relations will remain constant. 

It is then easy to account for some forms which are very different 
in appearance. For example, in the Limaces the foot increases 

* To understand this, the animal is supposed to have the head above, 
the foot in front, and the apex of the spure and the mantle behind and 
below. 
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sufficiently below to lodge the Tiscera, and the mantle forms nothing 
more than a little disk or buckler ; in the TestaceUa and the BuUea 
the foot foUows the neck in its excessive development, and the 
mantle remains rudimentar j at the end of the body ; in the AplyticR 
the foot and the neck become much developed upward, but the foot 
still increases sufficiently in its lower part to cover with its two lobes 
the back and even the mantle, with which it has been erroneously 
confounded. 

The criterion which I propose enables us to determine the homo- 
logons parts. 

Four groups of nervous ganglia characterize the MoUusca in 
general and the Gasteropoda in particular: these are, first, the 
$tomato^asiriCy the cerehraid, and the pedal ganglia. The fourtii 
group, intermediate between the latter two, always placed a little 
behind and below the pedal centre, is unsymmetrical — that is to say, 
formed by an uneven number of ganglia, generally five. It charac- 
terises the Gasteropod group, and, except the head, the neck, the 
foot, and the viscera, it innervates all the organs. The name which 
would best designate its relations would be that of hranchio^eardio- 
paJlio-genital ; but I shall simply call it the median or inferior centre. 
It varies much : sometimes it forms a very small ring, sometimes an 
extremely long curve which seems to modify and change all the 
relations. Thus in the Limnatce, the Planorhe^, and the Ancyli^ 
although its ganglia are a little disjointed, it is very close to the 
other centres. Again, in the Helices, the TestacellcB, the Limaces, &c. 
its five ganglia lie upon the pedal centre, and are united to it in 
such a manner by a common conjunctive tissue that they have been 
described as the posterior pedal ganglia. 

In the Aplytias, the Bullece, all the Pectinihranehia, the Haliotides, 
and the Cyclostomata^ the commissure which unites the inferior 
ganglia is long and twisted, and the homologous parts are difficult 
to recognize. Notwithstanding this, the general connexions remain 
constantly fixed. 

With regard to the mantle, the following facts leave no doubt. 
By numerous dissections of the most different types, I believe I am 
able to establish that this part of the body is exclusively innervated 
by the inferior centre, and that henceforward we may define it thus : — 
Any fold or cutaneous part of the body of the Gasteropod receiving 
nerves from the inferior or unsymmetrical centre is either the mantle 
or a dependence of the mantle. The forms of the paUial fold may 
vary infinitely, their connexions never. How, therefore, can we, in 
Aplysia, regard the two large lobes which ascend at the back and at 
each side upon its back as being dependences of the mantle, when 
their nerves all come from the pedal ganglia ? These lobes are the 
foot itself, and they serve for swimming. 

The dorsal shield of the Limaces is the mantle very slightly deve- 
loped ; it receives all its nerves from the inferior centre ; and the 
part which is drawn out along the lower part of the body and con- 
tains the viscera, is the foot, for its nerves are derived from the an- 
terior centre. Again, in the TestaceUce, it is the upper part of the 
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neck and of the foot which becomes developed and lodges the organs. 
The connexions of the nerves show the mantle reduced to that infe- 
rior part which covers the shell. 

These examples suffice to prove the utility of this principle, which 
will lead us to a single scheme, the true theoretical and ideal arche- 
type of the Gasteropod. — Comptes Ee^uitis, December 27, 1869, 
tome Ixix. p. 1344. 

A new British LandSheU. By J. Gwmr Jeffbets, F.R.S. 

My correspondent, Mr. Thomas Eogers of Manchester, has added 
another species to this well- worked department of our fauna. Spe- 
cimens of a Zonites which he has now sent me, collected by him 
under stones at Marple Wood, in Cheshire, prove to be the Helix 
glabra of Studer, F^r. Prodr. No. 215. Z, glaber has a wide range 
on the Continent, from Normandy (where I have taken it), through 
France, Savoy, Switzerland, Germany, and Dalmatia, to Epirus in 
Greece. I also found the same species in 1846 at Grassmere, and 
in 1857 at Barmouth, but had overlooked it. Mr. Rogers's speci- 
mens being alive, I subjoin a description of the animal. 

Body dark bluish grey, striped like a zebra on each side in front, 
and irregularly mottled behind ; in one of the specimens the hinder 
part of the foot is minutely speckled with yellowish-brown dots ; 
two narrow and slight parallel grooves run along the neck from the 
head to the upper lip of the shell ; the surface is more or less wrin- 
kled, and has a few large but indistinct lozenge-shaped markings : 
mantle very thick and dark at the mouth of the shell, over which its 
edges are folded : tentacles, upper pair rather long, and finely granu- 
lated ; lower pair very short : eyes small, placed on the npper part, 
but not at the tips, of the tentacular bulbs : respiratory orifice round, 
occupying the centre of the pallial fold : foot very long and slender ; 
the sole appears as if separated from the upper part of the foot, being 
defined by a darker line : slime thin and nearly transparent. I 
could not detect any smell of garlic (so peculiar to Z. allianus), 
although I frequently irritated the animals. 

The shell is three times the size of that of ite nearest congener, 
Z, aUiarivLSy and is of a reddish-brown or waxy colour ; the whorls are 
more convex or swollen, the lower part of the shell is not so much 
arched, the mouth is larger, the umbilicus is smaller and narrower, 
and the colour underneath is sometimes whitish. 

27 April, 1870. 

On the presence of peculiar Organs belonging to the Branchial Appa-- 
ratus in the Bays of the Qenus Cephaloptera. By M. A. DxriciiBiL. 

Having ascertained, in a large species {Cephaloptera Kuhlii) from 
the Indian Ocean, which is wanting in the Neapolitan Museum, the 
presence of the prebranchial appendages which Prof. P. Panceri, of 
Naples, was the first to see in one of the Mediterranean species (C. 
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piamd)y I call attention to this anatomical peooliarity, of which he 
has given a detailed description in a memoir published in conjunc- 
tion with M. L. de Sanctis. 

On examining at the bottom of the month the pharyngeal aper- 
tures of the branchial chambers, or separating the walls of their 
external apertures, we see, in front of each of the respiratory sur- 
faces, a yery regular series of organs which do not occur in any 
other fish, whether bony or cartilaginous. I have ascertained that 
they are wanting in two species belonging to genera nearly allied to 
Ctphaloptera (namely Rhinoptera marginalis and jStob<Uis tutrinari). 
Thus their presence appears to me, as to M. Panoeri, to constitute 
one of the essential characters of the genus CephaHopiera, 

These organs are elongated lamellae, the aspect of which somewhat 
reminds us of that of the stems (A ferns, but with the leaflets turned 
back towards the branchise. £ach being formed of a fold of mucous 
membrane supported by a cartilage, these lamellae are attached to 
the anterior sur£EU» of the branchial arches, in front of the mem- 
branous and vascular folds of the respiratory organs ; and it is their 
position that has suggested the name of prebranehidl appendages^ 
by which they are designated by the Italian anatomist. 

They do not serve ^r respiration. By means of injections, M. 
Panceri has ascertained that they receive arterial vesseb, like the 
other organs, and not branches of the branchial artery. According 
to him, they are destined, on account of the remarkable size of the 
apertures of the branchial chambers, the orifices of which are much 
smaller in the other Rays, to retain the water and prevent it from 
traversing these cavities with a rapidity which would be injurious to 
the perfect accomplishment of the act of haematosis. — CompUs 
Rendus, March 7, 1870, tome Ixx. pp. 491, 492. 



Ohurvatumi on the Turning of Fungi. 

By M. P. DUCHABTBS. 

The author remarks that whilst the researches of modem bota- 
nists have accounted for a great number of the vital phenomena of 
plants, there are still some whose causes remain in obscurity, al- 
though the phenomena themselves may be manifested daily to 
observation. Among these are the phenomena of direction, the 
tendencies of certain organs to hold ^emselves always in a parti- 
cular position, and to return to that position when designedly dis- 
placed from it. The favourite hypotheses upon this subject, espe- 
cially in Germany, tend to give the phenomena a purely mechanical 
character ; but the author contends that such generalizations have 
been made too hastily, and cites the following curious instance of 
the growth of a fungus under very peculiar circumstances in support 
of his opinion. 

In a garden at Meudon (Seine-et-Oise) a cask had been placed to 
serve as a reservoir for watering the garden ; it was a ca^ of 225 
litres^ having its bottom covered with a thick layer of plaster; it 
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was placed on end, with its lower part sunk about 25 centimetres 
below the level of the soil, within a sort of tub large enough to leave 
between the two an annular space open above and 6 or 7 centimetres 
in width. The plastered bottom of this cask was bordered all round 
to a height of 8 centimetres, so that a vacant space of the same 
height was left beneath it. The cask was kept always full of water, 
and completely exposed to the sun during the long summer days ; so 
that the atmosphere contained in the vacant space beneath it must 
have been at once hot, moist, and dark ; and the layer of plaster 
itself was a soil placed under favourable conditions in some re- 
spects. 

At the end of September 1869, the author found upon the lower 
surface of this layer of plaster more than 500 individuals of a small 
Agaric belonging to the genus Coprinus, They were at various 
stages of development, about half of them being already mature ; 
these were from 3 to 4 centimetres in height, with a slender cylin- 
drical stem and a moderately convex, delicate hood, varying in 
diameter from 12 to 15 miUims. Their colour was pale, slightly 
tawny, but the hymenial lamellae were of a brownish violet tint. 
The author believes the species to be Agaricus {Coprinus) radians, 
Desmaz. 

The entire group of Agarics occupied about a quarter of the 
whole circular layer of plaster, the remaining three-quarters being 
destitute of them. They were all towards the southern part. 
Springing from the roof of the cavity under the cask, they had 
grown from above downwards, or in a direction opposite to their 
natural one ; but their stems departed from the vertical by at least 
30°, their direction being towards the north. Upon this fact the 
author remarks that it is in opposition to the hypothesis, particu- 
larly maintained by Hofmeister and J. Sachs, that the action of 
gravity has much to do with the direction of the organs of plants : 
if the little Agarics had yielded to the action of gravity, they would 
have followed the vertical line, frx)m which they all departed. 

The author also calls attention to the difficulty of understanding 
the cause of the deviation towards the north. The Fungi generally 
bend towards the light, like Phanerogamous plants; and the au- 
thor records an experiment made by him with Oaviceps purpurea 
growing on ergotized wheat, which constantly turned its stem at an 
angle of about 45*^, in order to direct its head towards the light ; so 
that, when it had been moved two or three times, its stem had be- 
come entirely sinuous. But this motion ^uld not have influenced 
the fungi noaced by the author, as no light could penetrate the 
space in which they grew ; and, moreover, they had directed them- 
selves from the south or sunny side towards the obscurity of the 
north. Their stems, also, were quite rectilinear. 

The most remarkable fact noticed by the author is the following. 
From the exceptional position in which these fungi were developed, 
their direction was, of course, reversed, and the hoods had their fr«e 
and naked surfiEUie, which is usually superior, tamed towards the 
ground, whilst their hymenial surface, with its lamellsB, was turned 
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apwards. This reyened position was maintained throughout the 
young state of the plants so long as the hood, then in the form of a 
thimble, had its hymenial lamellie closely applied to the upper part 
of the stem ; but as soon as the hood began to spread out and re- 
move its lamelliB from contact with the stem, the latter bent upwards 
at a distance of about five millims. from its extremity, in such a 
manner as to elevate the hood and turn the lamells downwards. 
This bending was not a gradual curvature, but an actual elbow, 
forming a right (or even a slightly acute) angle, having for its sides 
the two very unequal portions of tbe stem, both of which were recti- 
linear. This turning had taken place upon all the individuala, 
about fifty in numb^, which had attained the adult state. The 
author confesses himself unable to suggest any satisfactory explana- 
tion of it. It is evident that the erection of the apex of the stem, 
which turned the hood over, must have been produced by the sudden 
elongation of the cellular tissue on one side of the stem to a much 
greater extent than that on the opposite side ; but, as the author 
remarks, this is merely stating the crude fact, not explaining it. 
He says that if we chose " to employ a word now much in vogue," 
we might say that the portion of tissue which was active in this 
erection acquired at the proper moment a tension superior to the 
tissue occupying the opposite side. But this would be merely to 
substitute a word having a scientific appearance for more common- 
place expressions, and it would still remain to be explained how 
this unilateral excess of elongation, or this *' local tension," could 
have been produced in an organ in which nothing was predis- 
posed for it, and simply because the exceptional position of the 
fungus had reversed the natural direction of its organs. That this 
change of direction is not isolated or accidental, has been proved by 
the author by experiments on some plants of Clavieeps purpurea 
grown in a reversed position, which, on approaching maturity, 
turned up their stalks by describing a curve forming a larger or 
smaller portion of a circle, after which the extremities bearing the 
heads continued to grow upwards. This fact, the author thinks, is 
still more unfavourable to the theory of the influence of gravity 
upon the direction of growth of Fungi than even the phenomena 
observed by him in the Agaric ; for the Clavieeps has no hymenial 
lamellcB to exhibit the hjrpothetical tendency to yielding to the ac- 
tion of gravity, its head being nearly globular and symmetrical in 
all its parts. — Comptes Bendus^ April 11, 1870, tome Ixx. pp. 776- 
782. 

Deep^ea Dredging in the Adriatic, 

We understand that Prof. Oscar Schmidt of Gratz will publish in 
June an account of the Sponges of the Atlantic, founded chiefly on 
the collections made by Mr. Pourtales and the Scandinavian zoolo- 
gists, and that he will proceed this summer to various parts of the 
Adriatic to make deep-sea dredgings, in the steamer * Tnest,' of the 
Imperial Austrian navy. — J. E. Gbxt. 
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XLIV. — On Haliphysema ramulosa {Botoerbank) and the 
Sponffe-spiouUs q/^ Folytrema. By H. J. Cabteb, F.R.S. 
£c. 

In the last Number of the ^ Annals/ p. 320, 1 have suggested 
that Dr. Bowerbank's Haliphysema ramulosa might be a 
branched form of Scmamtdina acojmlay and then have sub- 
mitted the question wnether there mi^ht not be some connexion 
between the arborescent form of Potytrema and H. ramulosa^ 
on account of the presence of sponge-spicxdes, stated by Dr. 
Carpenter (Introduct. Study of Foramimfera, p. 236) to appa- 
rently radiate from the extremities of the former. 

I am now, through the kindness of my friends Dr. J. E. 
Gray and Dr. Carpenter respectively, enamed to answer these 
questions definitively. 

In the first place, Prof. Oscar Schmidt has transmitted to 
Dr. Gray, for tne British Museum, among many others, two 
slides bearing respectively specimens of naldjphysema Tumor- 
natoiczii and H. ramulosa (Bowerbank), Florida ; and in the 
spiculiferous character of the extremities they closely resemble 
oquamulina sccpula j but, in the absence of the ^^pedestal," 
and other points, it is not clear to me that they are identical 
in species with S. scapula and S. varians respectively. 

Still, that there can be no doubt of the existence of a dt- 
chotomously branched species of the same kind of organism as 
8. sccpukty Prof. Schmidt's mounted specimen testifies. Be- 
sides, this able naturalist promises, in a forthcoming notice, 
whicn is already^ printed, certain observations on the subject, 
showing that neitner Haliphysema Tumanounczii nor H. ra- 
mulosa can be sponges, although Prof. Schmidt is not at pre- 
sent prepared to state exactly what the real nature of these 
organisms may be. 

Thus the branched form of Haliphysema (Bowerbank) is 
Ann. it Mag. N. Hist. Ser.4. VoI.t. 27 
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definitively shown to be no more a sponge than the simple or 
unbranched form, and will probably prove hereafter to be no- 
thing more than a branchea form of Squamvlina acopula^ as 
I at first suggested. 

Although Prof. Schmidt had introduced the two species, and 
the figure of H. Tumanouncziu in his excellent work on the 
Adriatic Sponges, on the aumority of Dr. Bowerbank, it is 
not only fair to observe, but equally significant, that it will not 
be found in Dr. Gray's proposed " Arrangement of Sponges " 
(Proc. ZooL Soc. May 9, 1867). Dr. Gray doubted its asserted 
nature. 

In the second instance, I have been provided by Dr. Car- 
penter with specimens of Polytremay both simple ana " arbores- 
cent," together with portions of the s{)icuiiferous structure 
accompanpng them, chiefly for examination of the latter; and 
the result of this I have found to be that, although Polytrema 
widely differs from SquamuUna sccpula and 8. varians in its 
foranuniferous characters, still the heterogeneous mixture of 
sponge-spicules which enters more or less into the composition 
of their tests respectively appears to me to be the same. 

While, however, the basis of the test in 8. secptda and 8. 
varians consists of an agglomeration of siliceous sand, that of 
Polvtrema consists of calcareous matter secreted by the ammal 
itself ; and so far the basis-material of the tests differs ; but 
sponge-spicules are alike present in that of Polytrema^ as 
Schmtze has already stated (ap. Prof. Allman, last No, of 

* Annals,' p. 373), and in that of 8quamulina sccpula Ac 

The s{)icules differ, of course, with the kinds of sponges 
growing in the locality from which they are suppliea ; and 
hence we do not e^npect to find exactly the same kmds of spi- 
cules in the Halijphysema from the Gulf of Florida that we 
find in 8quainuhna scapula of the British coasts ; nor do we 
expect to find the same xinds of spicules in the specimens of 
Polytrema which were brought from the tropics by Mr. Denis 
Macdonald to Dr. Carpenter. 

Thus in specimens of the spiculiferous structure taken from 
the latter, I nave observed the pin-like, spinous, and sinuous 
spicules of Cliona northunibrica^ fragments of the heads and 
snafts of very large trifid spicules of a Oeodia (?), together with 
a very preponderating number of the minute stellate spicules, 
and a few large ones like those of Tethea lyTicwrium^ a 
" dichotomo-patento-temate " spicule of Dactylooalyx Botoer- 
ianAfV, iust like that figured in plate 2. fig. 63 of Bowerbank's 

* Brit. Sponges,' and many other kinds, mixed togeAer, but 
too numerous to mention individually. 

In the fragments of spiculiferous structure given me for 
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examination by Dr. Carpenter, the above heterogeneous assem- 
blage is fomia the minute stellate and smooth pin-Uke spi- 
cules preponderating. On the other hand, in ana about some 
specimens of Polyirema on a crab-claw, which Dr. Carpenter 
also gave me, the preponderatinff spicule is club-shaped spi- 
nous, with anchorate spicules (of me kind mentioned hereafter), 
with the points, and not the heads, of the former projecting 
outwards— evidencing by this and their preponderance that 
the sponges which these two combinations respectively repre- 
sent grew on the Polytrema accidentally, and not parasitically . 

Of course, if Polytrema is in the habit of drawing to itself 
spon^e-spicmes, which, from the vast number of sponges always 
growmg, dying, and disintegrating at the bottom of the sea, 
must be almost as plentiful as grains of sand there, it is not 
stranee that the spicules which to-day are matted among its 
pseuoopodia on its surface should, in a few days after, be found 
m the mterior of its calcareous structure ; and hence the pre- 
sence more or less of sponge-spicules throughout the latter 
may be explained. Moreover, in addition to sponge-spicules, 
there are frustules of DiatomacesB, fragments of minute Crus- 
tacea, and the minute, clathrous, calcareous bodies of the 
fleshy parts of Echinoaermata, — ^in short, just as in Squamu- 
Itnay almost any thing and every thing of this kind that may 
pass in its way. At the same time, tiie amount of spicules 
and their variety will vary in the structure of the test of Poly- 
trema with the amount of sponges and their variety in the 
locality in which it may grow ; and hence at one time there 
may l>e an excess and at another a comparative deficiency of 
spicules*. 

Lastly, as regards the arborescent form of Polytrema^ com- 
pared with Schmidt's Haliphyaema ramuloaa from Florida, 
the former is massive, extenmng here and there into short 
projections which may be termed pseudo-branches, while 
Sc&midt's specimen is slender, dendritic, and dichotomously 
branched three times. For this species Schmidt has proposed, 
on his slide, the name of ^^Laphatia affinisy*^ instead of " -HaZt- 
pkysema,^^ 

It seems also desirable that the spicules preponderating so 
excessively beyond all others on the specimens of Polytrema 
shoidd be particularized, as they evidently belong to two dis- 
tinct sponges, hitherto, apparently, undescribed. 

That in the fragments taken from Mr. Macdonald's speci- 
mens of Polytrema by Dr. Carpenter presents a combination 

• See also Gray on Polytrema in Proc. ZooL Soc. 1858, p. 270, and 
Ann. & Mag. Nat. Hist 1868, vol. ii. p. 886: Max Schultze, Ann. & Mag. 
Nat HiBt. 1863, vol. xii. p. 409, and Gray, ibid, 1864, vol. xiii. p. 111. 

27* 
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of smooth pin-like spicules with ovate heads, mixed up plen- 
tifiilly with a mass of minute stellate spicules, each consisting 
of a globular body more or less covered with a variable num- 
ber of radiating spines chieflj spinulous at the extremities, 
together with a few larger ones with smooth conical spines 
like that figured by Dr. Bowerbank (Brit. Sponges, vol. i. pL vL 
fig. 164) firom " Tethea InqaUi^ MS.," but not the same. This 
combination, together with the cartiWinous nature of the 
frtuzments. indicates a close alliance to Tefhea lynownum. 

That or the other kind, which grows in a film oresr the spe- 
cimens of Polytrema on the crab^law, presents the following 
combination^ viz. : — 1, a club-shaped, thickly spinous spicule 
with the spmes recurved or inclined towards the head ; 2, a 
much longer, thin, smooth, c}rlindrical spicule, with abruptly 
pointed ends, one of which is occasionallj oblong-capitate; 
and, 3, an anchorate spicule, tridentate, webbed, and ^* angu- 
lated," like that figured by Dr. Bowerbank (Brit. Spong. pL vi. 
f. 143) as characteristic of Spongia plumoaa^ Montagu. This, 
a^ain, is evidently one of Dr. Gray's Esperiadse (op. et he. 
ctt). 



XLV. — Notes on a Collection of Spiders made in Sicily in the 
&)ring of 1868. By E. Perceval Weight, M.D., F.L.S., 
rrofessor of Botany, Trinity^ College, Dublin. With a List 
of the Species J ana Descriptions of some new Species and of 
a new Genus, by John Blackwall, F.L.S. 

[Plate Vni.] 

Crossing Mont Cenis on the last day of April 1868, 1 arrived 
in Florence on the evening of the 1st of Mav, and, pioceeding 
vid Lucca^Leghom^ and Rome, reached Naples about the 1(>£ 
of May. Here I jomed my kind friend A. H. HaUday, A.M., 
who had invited me to join him in a month's ramble upon the 
slopes of Etna. We had to wait until the 16th for Florio's 
steamer to Messina; but, the weather being veiy fine, die 
time was passed b^ us most pleasantly in wandering, now on 
the sides of Vesuvius (which at the time was in fuU eruption, 
belching forth steam mingled with stones, and ejecting more 
than one stream of bri^hfly glowing lava)^ and again by the 
Lucrine Lake and at BaisB. Arriving in Sicily, we spent one 
week collecting at and in the immediate neighbourhoodof Mes- 
sina, and a little more than a fortnight on the slopes of Etna. 
Catania was our headquarters : but a week was spent at 
Nicolosi, and it was here that tne collection of spiders which 
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is described in the following pages by my friend Mr. Blackwall 
was made. Mr. Blackwall ned akeadjr named for me a col- 
lection of spiders made at his request m the olive- and vine- 
yards about San Concordio, near Lucca; and I thought it would 
be a matter of interest to find out what resemblance there might 
be between the Araneid faun® of two places so distant from 
each other, and so unlike in their geological formation — ^the one 
consisting chiefly of limestone, the other of volcanic d^ris. My 
chief coUecting-ground was in the immediate neighbourhood of 
Nicolosi, at an elevation of about 3000 feet. The inner slopes 
of the extinct craters of Monti Bossi and die Val del Bove also 
furnished good coUecting-ground. No species were met with 
out of the woody region. I was obliged to place the collection 
of spiders in the same bottle with a collection of Coleoptera ; 
and this, unfortunately, got broken on the way to Malta ; so 
that several specimens were destroyed, and many of those 
saved were partly spoiled. Mr. Blackwall made out twenty- 
seven species, of which seven appear to him new, and one 
forms the tjrpe of a new ffenus. 

Sphastis italicu8jyfe\&.j was as common here as at Lucca. 
Samcus intentusj iblackw.. described as new from specimens 
taken at Lucca, and S. nttensj also a Lucca species, were not 
imcommon. Thomistia amcsnusj Blackw., was also originally 
described from a Lucca specimen. The following species were 
found in Sicily and not at Lucca : — Lycosa agretuca^ Walck., 
L, andrenivoray Walck., L, atbodnctaj n. sp., Sauicus jpetiluSy 
n.sp., Thomisus diveraus, n^sp.) Philodromvs feptrfw^, n. sp., 
Clubwna erraticay Walck., Eresus WalckenasrivSy Walck., 
Theridion parvulum. n. sp. (the absence of species of this 
genus was remarkable), Ctenophara monticolay gen. et sp. nov., 
Linyphia politaj n.sp., Ep^ra apoclisay Wal(yt., E. cucurbit 
^«a, Walck. 

I cannot conclude these brief notes on the locality in which 
these spiders were collected without thanking Mr. Blackwall 
for the kindness he has ever shown to me and for the great 
assistance he has always given to me in naming the spi- 
ders which I have from time to time (since 1853) col- 
lected. The collection of Araneida made in the Seychelles 
is at present under examination hj Mr. Blackwall, and con- 
tains, he informs me, many very interesting forms, most of 
them quite giants when compared even with the largest 
European species. 
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LiH and Descriptions of Species. By John Blackwaxl, F.L.S. 

Tribe OctonocoUna. 

Family LTOOSiDiE. 

Gknus Ltoosa^ Latr. 

Lycosa agretyca. 

LycoM offretyeay Walck., Hist Nat dee Insect Apt torn. L p. 906 ; 

Blackw.y Spiden of Great Britain and Ireland, p. 17, pL I. ^, 2. 
rurieola, Latr., Gen. Crust et Insect torn, i. p. 120 ; Sund., Vet 

Akad. HandL 1882, p. 192. 
Troehosa trabaUt, Koch, Die Arachn. Band xir. p. 141, tab. 402. figs. 1371- 

1374. 

Lycosa andrenivora. 

LycoM andremvoray Walck., Hist Nat des Insect Apt torn, i p. 315 ; 
Blackw., Spiders of Great Britain and Ireland, p. 20, pL 1. ^, 4 

Lycosa aJbocincta^ n. sp. PL VIII. fig. 1. 

Length of the male -ft of an inch ; length of the cephalo- 
thorax -J-, breadth -j- ; breadth of the abdomen -^ ; length of a 
posterior leg + : length of a leg of the third pair f . 

The eyes, wnich are nneqiial in size, are disposed in front 
and on the sides of the anterior part of the cephalothorax ; 
four, mnch smaller than the rest^ form a transverse row im- 
mediately above the frontal margm, the two intermediate ones 
being rather larger than the lat^al ones of the same row ; the 
other four descrioe a trapezoid, the two anterior oneSj^hidi 
are the largest of the eight, forming its shortest side. The ce- 
phalothorax is long, compressed before, depressed and roimded 
on the sides and at the base, sparingly clothed with hairs, and 
of a dark-brown colour, with a brosucl yellowish-grey band ex- 
tending along the middle, and narrow white la^al margins. 
The faices are long, powerful, subcorneal, and vertical ; the 
maxillae are straight, and increase in breadth from the base to 
the extremity, whicn is rounded ; the lip is somewhat qua- 
drate, being rather broader at the base than at the apex. These 
parts have a reddish-brown colour, the maxillae and apex of 
the lip being much the palest. The sternum has a short oval 
form ; it is convex, glossy, provided with long, upright, black 
hairs, which are most numerous on its sides, and has a veiy 
dark-brown hue. The legs are long, providea with hairs and 
sessile spines, and are of a red-brown colour, the femora being 
much the darkest; the fourth pair is the longest, then the 
is of a dark-brown coloiir, and tnerc are several obscure pale- 
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first^ and the third pair is the shortest ; each tarsus is termi- 
nated by three claws ; the two superior ones are curv^ and 
pectinated^ and the small inferior one is inflected near its base. 
The palpi resemble the legs in colour ; the radial is stronger 
than the cubital joint, and the digital joint, which is of an ob- 
long-oval form pointed at the extremity, and of a dark-brown: 
hue, is convex and hairy externally, concave within, com- 
prising the palpal organs, which are highly developed, promi- 
nent, complex m structure, and of a dark and a light red-brown 
colours intermixed. The abdomen is oviform, clothed with 
adpressed hairs, convex above, and projects over the base of 
the cephalothorax ; it is of a very dark-brown hue, and is 
encompassed by a broad band of white hairs ; a similar band, 
exten(ung alon^ the middle of the upper part, comprises a 
dark-brown fusiform mark; two oval white spots, placed 
transversely, occur on the under part, immediately below the 
branchial opercula. 

Genus Sphasus, Walck. 

Sphasita italicua, 

Sphasus Uaiicusj Walck., Hist Nat. des Insect. Apt. torn. i. p. 374; 

Blackw^ Journal of the Linnean Society, Zoology. toL x. p. 409. 
genUks, Koch, Die Arachn. Band v. p. 97, tab. 170. fig. 404. 

Family Salticid^. 
Genus Salticus, Latr. 

Sahicus intentus. 

SaUicus intentus, Blackw., Journal of the Linnean Society, Zoology, toL z. 
p. 413, tab. 15. fig. 5. 

Salticus jpetiltMf n. sp. PI. VIII. fig. 2. 

Length of the male tS^ of an inch ; length of the cephalo- 
thorax -i-, breadth tV; breadth of the abdomen -^] length of 
an anterior leg -^ ; length of a leg of the third pair +. 

The minute intermediate eye of each lateral row is nearly 
equidistant from the eyes constituting its extremities. The 
cephalothorax is long and somewhat quadrilateral^ with a 
shallow depression behind the posterior pair of eyes ; it slopes 
abruptly downwards at the base, projects a little beyond the 
falces in front, is clothed with short yellbwish hairs, and is of 
a dark-brown colour. The falces are small, subconical, and 
armed with a few teeth on the inner surface ; the maxillaB are 
enlarged and somewhat divergent at the extremity ; and the 
lip and sternum are oval. These parts are of a datrk-brown 
colour, the extremity of the maxillaB and the apex of the lip 
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having a tinge of red« The l^s are haiiy and robost, ^f^' 
dally those of the fibrst pair, which are provided with a tew 
spines on the inferior snrtace of the metatarsi and tarsi ; they 
are of a dark-brown hue tinged with red, the tibife, metatarsi, 
and tarsi of the second, thira, and fotorth pairs being mnch 
the palest ; the first pair is the longest, then the fourth, and 
the second and third pairs, which are the shortest, are nearly 
equal in lengthy each tarsus is terminated by two curved 
claws, below which there is a smaU scopula. The palpi are 
long and resemble the le^ in colour ; the humeral joint is 
curved downwards ; the raaial is much smaller than the cu- 
bital joint, and projects an obtuse apophysis from its extremity 
on the outer side, which is directed forwards ; the digital joint 
has a short oval form and brown hue ; it is convex and hairy 
extemaUy, concave within, comprising the palpal organs, 
which are moderately developed, not very complex in struc- 
ture, prominent, particularly at the base, and of a brown co- 
lour faintly tinged with red. The abdomen is long, subcylin- 
drical, tapering slightly to the spinners, and is dothed with 
adpressea hairs : it is of a brown colour, the under part being 
the palest, and nas a large spot of a dull-yellowish nue above 
the coccyx. 

Balticui nitens. 

Sakieui nUmUf Blackw., Joum. Linn. Soc, Zoology, vol. z. p. 415. 
HeUopKamu mtm$j Kodi, Die Axachn. Band xir. p. 63, tab. 477. fig. 1319. 

Family THOMisiDiB. 

Gknus Thohisus, Walck. 

Thomisus divereusj n. sp. PL VIII. fig. 3. 

Length of the female ^ of an inch ; length of the cephalo- 
thorax tV; breadth tV ; breadth of the abdomen -^ ; length of 
a 1^ of the second pair^; length of a leg of the third pair^. 

The cephalothorax is sliehtly compres^ before, truncated 
in fix>nt, rounded on the sides, abruptly depressed at the base, 
moderately convex, glossy, with a few black bristles distri- 
buted over its suriace, and a row directed forwards firom its 
anterior mar^ ; it is of a dark-brown colour mottled with 
yellowish-white ; a whitish line passes transversely between 
the two rows of eyes, and a broad yellowish-white band, whose 
anterior extremity comprises several longitudinal brown streaks, 
extends along the middle ; it becomes contracted at the com- 
mencement of the posterior slope, and then gradually increases 
in breadth to the base. The eyes are disposed on the anterior 
part of the cephalothorax in two transverse curved rows form- 
ing a crescent whose convexity is directed forwards ; the four 
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intermediate eyes describe a square ; and the eyes of each la- 
teral pair are seated obliquely on a tubercle^ the anterior ones 
being the largest of the eight. The falces are short, strong, 
cuneiform, and vertical ; the maxill® are convex near the base, 
pointed at the extremity, and inclined towards the lip ; ana 
the sternum is heart-shaped. These parts are of a yellowish- 
white colour, the bas6 of the falces. in front, and the base and 
sides of the maxillsB being tingea with brown ; the sides of 
the sternum are marked with black spots, and a short streak 
of the same hue is directed forwards nrom its posterior extre- 
mity. The lip is triangular, and has a dark-orown hue, the 
median line and apex being the palest. The le^s are provided 
with hairs and spmes, two parallel rows of the latter occurring 
on the inferior surface of the tibise and metatarsi of the first 
and second pairs, which are much longer and more robust than 
the third and fourth pairs ; the second pair slightly surpasses 
the first, and the thira pair is the shortest ; eacn tarsus is ter- 
minated by two curved, pectinated claws ; these limbs have a 
dull-yellowish hue freckled with black on the femora and 
tibisB ; the third and fourth pairs are the palest, and are marked 
with a few conspicuous black spots on the upper part and 
sides. The palpi are short, and nave a small curvea claw at 
their extremity; they resemble the le^ in colour, but are 
without black marks. The abdomen is somewhat oviform, 
broader at the posterior than at the anterior extremity, mode- 
rately convex above, and projects a little over the base of the 
cephalothorax ; the sides are corrugated ; and the upper part, 
on which a few upright black bristles are distributed, has a 
strongly dentated band extending along the middle about two- 
thirds of its length : it is bordered laterally hj an irregular 
brownish-black bana, and terminated by a shghtly curved, 
tfansverse, black bar, whose convexity is directed forwards ; 
the dentated median band comprises five small, pale-brown, 
circular depressions ; the three anterior ones form an angle 
whose vertex is directed forwards, and the other two are situ- 
ated parallel to its base ; its colour, and that of the upper part 
of the sides and a space above the coccyx, is yellowish white, 
but in aeed indiviauals dull yellow ; the lower rerion of the 
sides and the under part have a rather darker hue, being 
freckled with black: the sexual organs are small, with a 
septum in the middle^ and of a red-brown colour, that of the 
branchial opercula being brown. 

TkomistM rotundatua. 

ThomiiUB rotundatus. Walck., Hist Nat des Insect Apt torn. i. p. fiOO; 

Blackw., Joum. ot the Linn. Soc., Zoology, vol. x. p. 415, 
globoma, Hahn, Die Arachn. Band i. p. 34, tab. 9, fig. 28. 
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Thomisus citreus. 

Thomimts eitreu9y Walck., Hist. Nat dee Insect Apt torn. i. p. 596 ; 
Latr.y QeiL Onist et Insect tarn. L n. Ill ; Hahn, Die Arachn. band L 
p. 42, tab. 2. &g. 32 ; Siind., Vet Akad. HandL 1832, p. 210^ Blackw., 
Spiders of Great Britain and Ireland, p. 88, pL 4 fig. 53. 

demciy Hahn, Die Arachn. Band L p. 38, tab. 9. fig. 27. 

cafycinui, Koch, Die Arachn. Bana iv. p. 53, tab. 124 figs. 288, 284 

Thomistis amcsntis. 

Thomisus amcami, Blackw., Journal of the Tiiimgan Soc, Zoology, yoL x. 
p. 415, tab. 16. fig. 7. 

Thomisfis hirtus. 

Thofnisus hirUu, Koch, Die Arachn. Band iy. p. 42, tab. 120. figs. 275, 276 ; 
Blackw., Journal of the Linn. Soc., Zoolog^, yoL z. p. 420. 

Thomisua abbreviatus. 

Thomuus abhrematm. Walck., Hist Nat des Insect Apt torn. L p. 516 ; 

Bladcw., Spiders oi Gt Britain and Ireland, p> 90, pL 4 fig. 54 ; Biackw., 

Joum. of the Linn. Soc., Zoology, yoL x. p. 420. 
diadema, Hahn, Die Arachn. Band L p. 48, tab. 13. fig. 37 ; Koch, 

Die Arachn. Band Iy. p. 51, Ub. 123. figs. 281, 282. 

Genus Philodromus, Walck. 
Philodromus lepiduSy n. sp. PL VIII. fig. 4. 

Length of the female 4- of an inch ; length of the cephalo- 
thorax -|V, breadth -rV ] hreadth of the abdomen -|V ; length of 
a leg of the second pair -J-; length of a leg of the third 
pair ^-. 

The eyes^ which are black, are disposed on the anterior 
part of the cephalothorax in two curved transverse rows form- 
mg a crescent whose convexity is directed forwards ; the pos- 
terior row is much the longer, and the intermediate eyes of the 
anterior row are rather the largest of the eight. The cephalo- 
thorax is short, broad, compressed before, truncated in front, 
and has a small pointed process at each extremity of its frontal 
margin ; it is rounded on the sides, somewhat depressed, hairy, 
and of a yellowish-white colour ; a dark-brown band extends 
along each side, above the lateral margin, to its base ; and 
there is a pale-brown streak below the lateral eyes. The 
falces are subcorneal, somewhat inclined towards the sternum, 
and have a brownish-yellow hue. The maxillas are short, 
convex near the base, obliquely truncated at the extremity, on 
the outer side, and strongly inclined towards the lip, which is 
somewhat quadrate, being broader at the base uan at the 
apex ; and the sternum is heart-shaped. These parts have a 
yellowish-white hue ; the base of the maxillsB and of the lip 
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brown spots on the lateral margins of the sternum. The le^ 
are long^ provided with hairs and spines, and of a brownish- 

{rellow colour, with pale-brown annuli ; the second pair is the 
ongest, then the first, and the third pair is the shortest ; each 
tarsus is terminated bjr two curved, minutely pectinated claws, 
and has a scopula on its inferior surface. The palpi resemble 
the legs in colour. The abdomen is oviform, broadest in the 
middle^ pointed at the spinners, clothed with short, adpressed, 
yellowish hairs, convex above^ and projects a little over the 
base of the cephalothorax ; it is of a yellowish-white colour ; 
a dark-brown fusiform band extends from the anterior extre- 
mity along the middle of the upper part nearly half of its 
length, from a slightly projecting point on each side of which 
a brown line, enlarged at its extremi^, passes obliquely back- 
wards and downwitfds : to this band succeed several curved 
dark-brown lines, whicn rapidlj^ decrease in length, are some- 
what enlarged at their extremities, and are followed by a line 
of the same hue, which terminates in a point at the coccyx ; 
there are a few irregular dark-brown spots on the sides ; and a 
streak of a paler brown passes obliquely upwards and out- 
wards from each side of tne coccyx. The sexual organs are 
moderately developed, with a small, pale, triangular process 
directed backwards from their anterior mar^, and are of a 
reddish-brown colour, that of the branchial opercula being 
pale brown, with the exception of the inner margin, which is 
whitish. 

Family DRASSiDiB. 
Genus Clubiona, Latr. 

ChAiona erratica. 

Clubuma erratica^ Walck., Hist Nat des Insect Apt torn. i. p. 602 
Blackw., Spiders of Gt. Britain and Ireland, p. 185, pi 8. fig. 86. 

Bolm^umtes equedrisj Koch, Uebers. des Arachn. Sjst erstes Heft, p. 9. 

Cfmracantkium earmfeXy Koch, Die Arachn. Band yi. p. 14, tab. 184. figs. 
438, 430. 

Family Ciniflonid^. 

Genus Eresus, Walck. 

Eresm Walckenaerius. 

JBreaus Walckenaerius^ Walck., Hist Nat. des Insect Apt. torn. i. p. 398. 

etenisaides, Koch, Die Arachn. Band iii. p. 19, tab. 80. fig. 176. 

luridus, Koch, Die Arachn. Band iii. p. 20, tab. 80. ^z, 177. 

The only specimen of this species contained in the collec- 
tion was an immature female. 
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Family THEBlDliDiB. 
Genus Thebidion, Walck. 

Theridion jndcAeUum. 

TheridUm puleheUum, Walck., Hist Nat dee Insect Apt torn. ii. p. 311 ; 

Blackw., Spiders of Gt Britain & Ireland, p. 191, pL 14. fiff. 132. 
Theridmm vittatum, Koch, Die Aiachn. Band iiL p. 05, tab. 94. fig. 217 ; 

Koch, Die Arachn. Band iv. p. 118, tab. 141. fig. 320. 

Theridion parvulumy n. sp. PL YIII. fig. 5. 

Length of the male ^4* <>f ^n inch ; length of the cephalo- 
thorax -fV) breadth -gV; breadth of the abdomen Vr ; length of 
an anterior leg -^ ; len^ of a leg of the third pair tV« 

The abdomen is oviform, convex above, projects over the 
base of the cephalothorax, and is of a jeUo wish-white colour : 
a large, dentated, black band^ that tapers to the spinners, ana 
is mottled anteriorlj with white, extends along the middle of 
the upper nart ; on the under part there is a black spot im- 
mediately before the spinners ; and a bar of the same hue 
passes transversely behind the branchial opercula, which are 
of a dark-brown colour. The cephalothorax is ovtd, convex, 
fAoeajy with a small black indentation in the median line of 
me posterior region, and is of a pale-brown colour. The eyes 
are oisposed on the anterior part of the cephalothorax in two 
transverse rows; the four intermediate ones form a square, 
the two anterior ones, which are seated on a protuberance, 
being the largest and darkest-coloured of the eight ; the eyes 
of eiu^ latenu pair are placed obliquely on a minute tubercle, 
and are conti^ous. The falces are small, conical, and verti- 
cal ; the maxilkd are obliquely truncated at the extremity^ on 
the outer side, and inclined towards the lip, which is tnan- 
gular ; and the sternum is heart-shaped ana glossy ; the legs 
are slender ; the first pair is the longest, then the fourth, and 
the third pair is the shortest ; each tarsus is terminatea by 
three claws ; the two superior ones are curved and pectinatea, 
and the inferior one is innected near its base. These parts are 
of a brownish-yellow colour, the base of the lip oeing the 
darkest, and the le^ the palest. The palpi are short, and 
resemble the le^ m colour; the radial is smaller than the 
cubital joint, and is somewhat produced on the outer side ; the 
dij^tal joint is oval, convex and hairy externally, concave 
within, comprising the palpal organs, which are hi£^hly deve- 
loped and complex in structure ; tney are encircled by a bla<^ 
filiform spine, and have a yellowish-brown hue. The convex 
sides of the digital joints arc directed towards each other. 
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FamUy CTENOPHORiD-fi. 

Two spiders, belonging to the genera Ctencfphora and Galena^ 
at present constitute the family Ctenophoriace : they are espe- 
cially characterized by a conspicuous comb-like appendage, 
consisting of a series of curved spines of various lengths sym- 
metrically arranged, which is situated on the anterior side of 
each tibia and metatarsus of the first and second pairs of legs. 
One of these spiders is indigenous to Sicily, ana the other to 
Rio Janeiro ; but their habits and economy have not yet been 
ascertained. 

Genus Ctenophoba, Blackw. 

Eyes disposed on the anterior part of the cephalothorax in 
two transverse rows ; the four intermediate ones nearly form a 
square, the two anterior ones, which are seated on a protube- 
rance and are wider apart tnan the posterior ones, heins the 
largest of the eight ; the eves of each lateral pair are puu^ 
obliquely on a small tubercle, and are contiguous. 

lalces long, powerful, vertical, united at the base,- and 
armed with a short curved fang and a few small teeth at the 
extremity. 

MaxiUcB slender, pointed at the extremity, and strongly in- 
clined towards the hp. 

Lijp semicircular. 

Legs very long and slender, especially those of the first and 
second pairs, and provided with spines: on the anterior side 
of the tibiffi and metatarsi of the first ana second pairs there is 
a series of long, prominent, slightly curved spines ; and in each 
of the wide intervals by which thejr are separated a row of 
shorter curved spines is situated, which gradually increase in 
length as they extend down the joints ; the first pair of legs is 
much the longest, then the second, and the third pair is the 
shortest. 

Ctencphora monticolaj n. sp. PL VIII. fig. 6. 

Length of the female -j- of an inch ; length of the cephalo- 
thorax 1V9 breadth -rV ; breadth of the abdomen -^ ; length of 
an anterior leg \ ; length of a leg of the third pair ^. 

The legs have a brownish-yellow hue, and are marked with 
soot-coloured spots and annuU ; each tarsus is terminated b v 
three claws ; the two superior ones are curved and pectinatea, 
and the inferior one is inflected near its base* The palpi are 
slender, rather paler than the legs, with a soot-colourea spot 
at the base of tne radial joint, on the under side, and an an- 
nulus of the same hue at the base of the long digital joint, 
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which haa a small^ curved^ pectinated claw at its pointed ex- 
tremity. The cephabthorax is long, compressed before, 
romided on the sides, convex, glossy, depressed at the anterior 
part and at the base, with an indentation in the median line at 
the posterior region, and is of a reddish-brown colour^ alaige 
vase-shaped mark, bounded by an irregular black line, and 
projecting from its posterior extremitv a small bifid marie of 
the same hue, whicn terminates in the median indentation, 
extends from the eyes along the middle, and comprises some 
irregular brown lines and yellowish-white spots, a few pale 
hairs, which spring from prominent, pointed, black bsuses, 
being distributed over its surface: there are several black 
spots on the sides, and a short streax of the same hue on tjie 
frontal margin. The falces are of a reddish-brown colour, the 
extremity being the reddest; they have a few black spots 
near their base, a large oblong one near the middle of the 
inner side, and a yet larger one underneath of the same hue. 
The sternum is heart-shaped, and, with the maxillae and lin, 
has a brownish-rellow hue, tne base of the lip being mucn 
the darkest. The abdomen is short, somewhat oviform, con- 
vex above, and projects over the base of the cephalothorax : 
it has a dull-yellow hue. and is marked with black streaks and 
spots, which probably aescribe a regular figure ; but in the 
specimen from which the description was made it was so dis- 
figured that the design formed by the distribution of its 
colours could not be clearly traced. The sexual organs are 
well developed, have a narrow black mars^, and a brownish- 
yellow septum in the middle, which is enlarged at its posterior 
extremity. 

The male of this species is at present unknown. 

This interesting spider, on which I have founded thegenus 
Ctencphora. was captured by Professor E. Perceval Wright 
on one of tne slopes of Etna. By the relative and absolute 
length of its legs, by the remarkable armature of the first and 
second parrs, and by the disposition and relative size of its 
eyes it makes a near approximation to the only species at 
present known belonging to the genus Galena {G<Uena zonatay 
Koch, Die Arachn. Band xii. p. 106, tab. 419. fiff. 1032; 
Blackw., Ann. & Mag. Nat. Hist. ser. 3. vol. xi. p. 39), which 
Koch has placed in the family Ep^ridce. Botn species, by 
the structure of their maxillae (and in this particular they 

5 resent a marked difierence) are closely allied to the Then-' 
iidoB ; and I apprehend that the proper position of the family 
CtenophoridcBy m which I include them, is intermediate be- 
tween the B^petridcB and the TheridiidcB, 



Digitized by 



Google 



Mr. J. Blackwall on Sicilian Spiders, 403 

Family Linyphiid^. 

Genus Linyphia, Latr. 

Linyphia poliUij n. sp. PI. VIII. fig. 7. 

Length of the female -^ of an inch ; length of the cephalo- 
thorax -jV? breadth -^ ; breadth of the abdomen Vt 5 length of 
an anterior leg -J- ; length of a leg of the third pair -J-. 

The abdomen is oviform, convex above, projects a little over 
the base of the cephalothorax, and slopes abruptly downwards 
at its extremity ; the upper part is oi a pale yellowish-white 
colout reticulated with brown lines: a black band, which 
extends from its base along the middle, has its posterior half 
broken into spots, the largest of which has a triangular form, 
and is situated at the commencement of the posterior slope ; a 
slightly curved brown band passes along the anterior half of 
the upper part of each side ; and the inferior region of the sides 
and the entire under part have a brownish-black hue ; the 
sexual organs are well developed, slightly prominent, and of 
a reddish^brown colour. The eyes are disposed on tne ante- 
rior part of the cephalothorax in two transverse rows ; the four 
intermediate ones describe a trapezoid whose anterior side is 
much the shortest, and the two posterior ones are the largest 
of the eight ; the eyes of each lateral pair are seated obliquely 
on a smidl tubercle, and are contiguous. The cephalothorax 
is somewhat compressed before, rounded in front and on the 
sides, convex, glossy, and of a reddish-brown colour, the sides 
and base being much the darkest. The falces are long, 
powerful, conical, vertical, slightly divergent at the extre- 
mity, armed with teeth on the inner surface, and a red-brown 
hue. The maxillsB are straight, the exterior angle at their 
extremity is curvilinear, and they are of a reddish-yellow 
colour. The lip is semicircular; and the sternum is heart- 
shaped. These parts are of a dark-brown colour, the apex of 
the former and the median line of the latter being the palest. 
The legs are long, provided with a few fine spines, and are of 
a dull-yellowish hue ; the first pair is the longest, then the 
second, and the third pair is the shortest ; each tarsus is ter- 
minated by three claws ; the two superior ones are curved and 
minutely pectinated, and the inferior one is inflected near its 
base. The palpi, which are slender, resemble the legs in 
colour, )Euid have a fine slightly curved claw at their extremity. 

Family EPEiBiDiE. 

Genus Epeira, Walck. 

Epe^ra apoclisa. 

EptXra apodiio, Walck., Hist. Nat. des Inaect Apt. torn. ii. p. 61 ; Sund., 
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Vet Akad. HandL 1882, p. 243 ; Bj^tm, IHe AnduL Band iL p. 90, 

tab. 4a %. 116: Blackw., Spiders of Great Britain and Ireland, p. 825, 

pL 28. fig. 287. 
A^Sra anmdituuieaf Koch, Uebera. dee Axachn. Syst eretea Heft, p. 2 ; 

Koch, Die Aiachn. Band zi p. 109, tab. 885. ^g, 9ia 
TiUiku 6, UBter, Hist Animal AngL, De Ann. p. 86, tab. L fig. e. 

Epeira 9oler$. 

BpOra ioUn, Waldc, Hist Nat dea Insect Apt torn. iL p. 41 ; Biadcw., 
S]^den of Great Britain and Ireland, p. 8da pL 24. fig. 248. 

apalena, Hahn, Die Arachn. Band iL p. 29, tab.47.fig. 115. 

Aiea fo{op€toria, Koch, Uebers. des Arachn. Syst erstes Heft, p. 4 ; Koch, 
Die Arachn. £and zi p. 184, tab. 890. figs. 984, 985. 

Ep^ra cucurbitina. 



Latar. Gen. Omst et Insect torn. L p. 107 : Sund., Vet Akad. HandL 
1882, p. 245 : Blackw., Spiders of Great Britain and Ireland, p. 842, 



JEpiSra etiemrbiHnaf Walck., Hist Nat des Insect Apt torn. ii. p. 76 ; 
- - - -^ . - . — - '., Vet Akad. HandL 

jpL 25. fig. 2^7! 
MtfWkia cuoyrbUma, Koch, Die Ajrachn. Band v. p. 68, tab. 159. figs. 871, 

872. 
Tituhti 5, Lister, mst Animal Angl, De Aran. p. 84, tab. 1. fig. 6. 

Epeira adiatUa. 
. Walck.^ Hist Nat des Insect Apt torn. ii. p. 62 ; Blackw., 



Jreat Bntain and Ireland, p. 848, pi. 25. fig. 251. 
— '- Beamentata, Snnd., Vet Akad. Handl. 1832, p. 247. 
Miranaa pkiiUsjEsxAi^ Uebers. des Arachn. Syst erstes Heft, p. 4; Koch, 
Die Arachn. Band y. p. 50, tab. 158. fig. 869. 

Epetra antriada. 

EpilSra (mtriadoy Walck., ffist Nat des Insect Apt tom. iL p. 88; 

Blackw., Spiders of Great Britain and Ireland, p. 861, pL 26. fig. 263. 

Meta mmranOf Koch, Die Arachn. BandyiiL p. 126, tab. 288. figs. 6^, 694. 

Epetra Herii. 

jq0i&-aJJsm,Hahn,I)ieArachn.Bandi.p.8,tab.2.fig.6; Walck..Ifist 
Nat des Insect Apt ii. p. 89 ; Blackw., Spiders of Great Hritam and 
Lrehind, p. 866, pL 27. fig. 264. 

Singa JTartt, Koch, Uebers. des Arachn. Syst erstes Heft, p. 6. 

GtenuB Tbtbagnatha, Latr. 
Tetragnaiha extensa. 

Tdragnatha extensa, Walck., Hist Nat des Insect Apt tom. ii p. 208 ; 

Latr., G^en. Crust et Insect torn. i. p. 101 : Sund., Vet Akad. HandL 

1882, p. 266; Hahn, Die Arachn. Band u. p. 48, tab. 56. ^. 129; 

Koch, uebers. des Arachn. Syst erstes Heft, p. 6; Blackw., Smders of 

Great Britam and Ireland, p. 867, pi. 27. fig. §66. 
TiUdus 8, Lister, Hist Animal Angl., De Aran. p. 80^ tab. 1. fig. S, 
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EXPLANATION OF PLATE Vin. 

Fig. 1. LyeoM aXbodnctct^ ^ : a, palpal organs, left side; 5, outer aspect 
of the same ; c, inner aspect ; d, sternum in partial profile, to 
show the long erect hairs on its sur£EU!e. 

Fig. 2. SatUcm petiku, (S : a, palpal organs. 

Fig. 3. Thomisus diverms, 2 • "h cephaJothorax ; h^ sexual orifice. 

Fig. 4. Philodromm lepidtts, ^ : a, anterior porbon of cephalothorax, 
represented in a position to show the small pointed process in 
front of the outer pair of eyes in the anterior row ; b, sexual 
orifice. 

Fig, 5. Theridion parvuktm^ ^ : Oj eyes. 

Fig. 6. Ctenophora monticcia, $ : a, cephalothorax ; b, maxillm and 
labium; c, sexual orifice; d, portions of the firat and second 
pairs of legs, more enlarged, to show the rows of spines. 
^. .. Lmgphia polita, ? : a, eyes. 
^g. 8. Sketch ot a left anterior leg of Galena zonata, highly magnified, 
showing the comb-like appendage. 



XLVL — Notes on some new Oenera and Species of Al^onoid 
Corals in the British Museum. By Dr. J. E. Gray, F.R.S., 
V.P.Z.S., &c. 

BUSELLA. 

Coral fan-shaped, forming an oblong frond, very much 
branched and closely reticulated, with a number of short 
clubnshaped branchlets diverging from the sides of the frond ; 
branches and branchlets cylindrical, diverging, furcately 
branched. Bark thin, granular, smooth, rolype-cells on 
all sides of the branches and branchlets, sunken, close toge- 
ther, with a small round mouth. Axis continuous, homy, 
black. (Plexauridse.) 

BuseUa occataria^Bhipidogoraia occatoria^ M.-Edw. & 
Haime, Corall. i. 179. 

Hab. Guadeloupe. B.M. 

MURITELLA. 

Coral branched in a plane ; stem much compressed, broad; 
branches and branchlets subcrlindrical, apex subclavate. 
Bark rather thick, granular, with a uniform smooth surface. 
Polype-cells large, entirely sunken, scattered over the whole 
surface of the bark, with a very small contracted linear mouth. 
Axis of the stem and lower branches compressed, homy, of 
branchlets cvlindrical, with a homy external coat, and with 
soft pith within. (PlexauridsB.) 

Ann. & Mag. N. Hist Ser.4. Vol.y. 28 
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MurtteUa fucosa = Chrgonia palmay var. albaj Esper,t. 1 1. B.M. 

O. albicemSf Kolliker. 

O.fueosa, Valen. Voy. V^nus, 1 13. 

Hob, California. A very variable species. 

BOARELLA. 

Coral branched in a plane, fan-shaped, forming an oblong 
frond with a single stem ; branches and branchlets slender, 
nearly of the same diameter, netted ; branches diverging and 
often inosculating, some ot the marginal branchlets free. 
Bark thin, formed of thin scales or spicules. Polype-ceUs 
subcylindncal, elongate, truncate, membranaceous, translucent, 
with a circular mouth with ten marginal folds and ten short 
valves in an irregular series on each side of the branches, 
diverging in different directions, one, sometimes two or three, 
together. Axis continuous, homy. 

BoarellaJlabeUata. B.M. 

Menacella. 

Coral very much branched, fan-shaped, irregularly reticu- 
lated; stem simple. Bark very thin, formed of numerous 
very slender fusiform spicules in bundles, placed in different 
directions. Polype-cells short, cylindrical, covered with spi- 
cules like the bfiik, with a smooth, convex, eight-rayed fid, 
placed close together on the sides of the branchlets, and more 
scattered and further apart on the sides of the branches. 
(Muriceadffi.) 

Menacella reticularis = Oorgonia reticularis^ Pallas. B.M. 
PHiEOCELLA. 

Coral branched, fan-like ; stem rather compressed ; branches 
irregularly furcate, all in one plane, cylindrical, rarely 
tapering at the end ; branchlets, some subpinnate, others sub- 
secund on the upperside of the branches. Bark thin, formed 
of abundance of small fusiform opaque spicules placed in 
groups in different directions. Polype-cells small, on all sides 
of the stem and branches, ascending, with a rather hood-like 
outer surface, forming a snort cylindrical tubercle, formed of 
spicules like those of the bark. Axis continuous, homy, black ; 
branches and branchlets tapering. (Muriceadae.) 

Phceocella tuherculata = Oorgonia tuberculatay Esper, i. t. 37. 
Mediterranean. 
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BOVELLA. 

Coral branched^ fan-shaped^ expanded into an oblong frond ; 
stem simple; branches and branchlets slender, of the same 
diameter throughout, branches radiating and irregularly fur- 
cately divided, with abundance of short branchlets arranged 
rather pinnately and diverging at nearly right angles, formmg 
a more or less regular network ; manv of the branchlets, espe- 
cially the marginal ones, free. Bark ftirfaraceous, formed of 
very small soft spicules or thin scales. Polype-cells circular, 
prominent, with a sunken centre and a fimuraceous surface, 
placed on all sides of the branchlets and on the internal sur- 
face of the branches. Axis continuous, homy, black. 

B. rammlosoy n. sp. B.M. 

Menella. 

Coral cylindrical, end (of the branches?) clavate, rounded, 
surface spiculose. J?olype-cells on all sides of the cylindrical 
stem (ana branches), close together, forming a rough spiculose 
surface with hexagonal areolae. Polypes retractile; when 
retracted, convex, with an oblong concavity, surrounded with 
spicules. Axis homy, black. 

The only specimen I have seen is simple, cylindrical, and 
clavate ; it is known from all the others by the spiculose sur- 
face. 

Menella indica. 

Coral simple, elongate, cylindrical ; end subclavate, white. 
Axis black. 

Sab. Bombay^ Back Bay (Captain Thompson). From Mus. 
Liverpool. BJd. 

Rhipidella. 

Coral flabellate, netted. Pohyes regular, scattered, in small 
prominent warts. Axis cork-uke, wim scattered nodules. 

RkipideUa verticillatay Solander, Zoophytes, tab. 17. 

Oorgcma verUciBata, Esper, t 85. 

jRhipidogorgia vertictUatOj M.-Edw. & Haime^ CoralL i. 176. 
Subengorgta verticilkttay Eolliker, Icon. Hist. 142, t 17. f. 9, t 19. f. 12, 
16,27. 

Hob. ? 

LlGNELLA. 

Coral branched ; stem cylindrical, tapering ; branches fan- 
like, in one plane, angularly diverging. Bark thin, pliable. 
Polype-cells elongate, promment, scattered on the stem, and 

28* 



Digitized by 



Google 



408 On new Oenera and Species cfAlejfonoid Corah. 

rather far apart on the two sides of the branches. Polypes 
witib eight tentacles. Axis cjrlindrical^ or rather compressed, 
soft, wood-like, and white, spicnlose. 

LigneUa Richardu 
Bark dark fdlvoas. 

Oorgania Bichardif Lamx. FoL flex. 407; DuchiM. k MkheL C<»alL 
Antillee, 29, Ub. 4 ^, 1. 

Hah. West Indies. 

LiEnCX>ELLA. 

Coral branched, fan-like, in the same plane, compressed; 
branches furcate, npper side convex or an^ar, lower side 
concave, smooth, barren, with a more or less wide central 
groove. Bark thin and smooth. Polype-cells large and sphe- 
rical, scattered or in lines on the upper surface and margm of 
the stem and branches. Axis white, wood-like, 8oft« with 
fusiform warty spicules, which are generally slender ana elon- 
gate, but some are thicker and more ventricose. 

Leucoella cervicamis. 

Coral irregularly branched; branchlets furcate, crowded. 
Bark dark brown. 
Hob. ? B.M. 

VlOA, 

Coral branched, cylindiical,or slightly compressed ; branches 
subacute. Polype-cells occupying the whole surface, sunken. 
Spicules of the red bark scattered, yellow. Axis placed longi- 
tudinally. 

VtoOf Nardo, hU, 1832. Type, Alcifomum a$be$timtm. 

Vioa (uhestina. 

iWiM spcnffioideif Petiver, Oaiopli. t 22. d 22. 

Aleyomum ad>e8tmumj Pallas, Zooph. 344 ; Esper, ii. tab. 6. 

Vioa atbestmoy Nardo, lais. 1832. 

LdMaria {uhestma^ Ehreno. CoraL 69. 

Briareum asbegtmumf VerrilL 

Briareum ntberosum (part), KoUikery Icones, p. 141. 

Briarea OMbattma, Ducbaas. & Michel. Corall. Antilles, 15. 

Hoi. West Indies. B.M. 
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XL VII. — Notes on the Structure of the Crinoidea, Cystidea, 
and Blastoidea. By E. Billings, F.G.S., Palaeontologist 
of the Greological Survey of Canada*. 
[Continued from p. 266.] 

5. On the Homologies of the Respiratory Organs of the Palceo^ 
zoic and Recent EchinodermSj ana on the " Convoluted 
Plate^^ of the Crinoidea. 

In a former note I have advanced the opinion that " The 
grooves on the ventral disk of Gyathocrinus. and also the in- 
ternal * convoluted plate ' of the palaeozoic Crinoids, with the 
tabes radiating therefrom, belong to the respiratory and per- 
haps, in part, to the circulatory systems — ^not to the digestive 
system. The convoluted plate, with its thickened border, 
seems to foreshadow iJie * oesopnageal circular canal,' with a 
pendent madreporic apparatus as in the Holothuridea " 
{antCj p. 255, note.) I should have referred it to the ma- 
dreporic system of the existinff Echinodermata in general, 
instead of to that of the Holothuridea in particular. At 
the time the note was written I had in view the madreporic 
sac of Holothuriaj which, as will be shown further on, most 
resembles in form that of Actinocrinus. The figures and 
descriptions which follow are intended to show the gradual 
passage or conversion of the respiratory organs of the Cystidea, 
Blastoidea, and Palaeocrinoidea into the ambulacral canal- 
system of the recent Echinoderms, and that, as the convoluted 
plates of the former have the same structure 'and connexions 
a9 the madreporic sacs and tubes or sand-canals of the latter, 
thev are most probably all the homologues of each other. 

Among the Cystideans we find several genera, such as Gryp^ 
tocrinites. MalocystiteSy Trochocystites^ and apparently some 
others, wnose test is totally destitute of respiratory pores, being 
composed of simple solid plates like those of the ordinary 
Crinoidea. In a second croup of genera, among which may 
be enumerated CaryocystiteSj Echinosphcerites, PakeocystiteSj 
and Protocystitesy the whole of the external interment seems 
to have been respiratory, as all or nearly all of the plates of 
which it is composed are more or less occupied by variously 
arranged poriferous or tubular structures. The Cystideans of 
these two groups hold the lowest rank of all those known. In 
their general structure they are mere sacs, of a globular, 
ovate, or (as in the case of Trochocystites) flattened form. 
Their test consists of an indefinite number of plates without 
any radiated arrangement They were also, according to our 
present knowledge, the first to make their appearance, two of 
* From Silliman's American Jounal of Science, January 1870. 
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Rg. 1. Rg. 2- 




ng.4 



Fig. 6. 



Fig.6. 



Fig. 7. 





Fig. 1. The upper part of Caryoerinus ortuUus, the test being removed in 
order to show the internal structure of the fourteen hrdrospires that 
surround the summit. The parallel lines represent the nat tuoes. The 
other fi^^res exhibit the modifications which the hydrospires undergo 
in passmg through : — ^fig. 2. Codaster; ^g. 8. PefUremites with broad 
amoulacra; fig. 4 Pentremttes with single tubes; fig. 5. Palieozoic 
Crinoids with a conyoluted plate attach^ to the centre of radiation ; 
fig. 6. Sand-canal or madreporic tube of a starBsh, endoeing a doubly 
conyoluted plate ; Bg. 7. Ambulacral canals of a starfish with the 
doubly convoluted plate of the sand-canal attached to the oesophageal 
ring. The following letters have the same reference in all the figures 
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the genera, TrocJiocystitea and Eocystites^ having been dis- 
covered in the primordial zone. No other Echinoderms have 
been found in rocks of so ancient a date. 

Next in order may be placed those genera whose test is 
composed of a definite number ofplates, which have, to some 
extent, a quinary arrangement. Thus Olyptocystitesy Ecktno^ 
encrtnttesy ApiocystttsSy and several others have each four series 
of calycine plates, of which there are four plates in the basal 
and five in each of the other three series. The respiratory 
areas or hydrospires are reduced in number— ten to thirteen in 
Olyptocystitesy and three in most of the other genera of the 
group. Neither in the plates nor in the hydrospires is there 
exhibited any tendency to a radiated arrangement. The most 
ancient genus of this family is OlyptocysUtesj which first ap- 
pears in the Chazy Limestone, and seems to nave become ex- 
tinct in the Trenton. The other genera occur in various 
horizons between the Chazy and the Devonian. 

In the genera Hemicosmites and Garyocrirms the hydrospires 
in the upper part of the test converge toward but do not reach 
the central point of the apex, thus forming the commence- 
ment of that concentration and complete radiation which 
is exhibited in the ambulacral canal-system of the higher 
Echinoderms. In a former note {antCy p. 259) it is pointed 
ouj: that Garyocrinus has thirty hydrospires — ten at the base 
with their longer diagonals vertical, a zone of six round the 
middle with their diagonals horizontal, and a third band of 
fourteen around the upper part of the fossil. These latter 
are represented in fig. 1 as if spread out on a plane sur- 
face. On consulting this figure, it will be seen that the flat 
tubes of the hydrospires, represented by the parallel lines, all 
converge toward the central point firom which the dotted lines 
radiate. This point is the position of the mouth in the recent 
Echinoderms ; but in Garyocrinus it is occupied by a large 
solid imperforate plate. The hydrospires are arranged in five 
groups. Commencing 9X mv and going round by 1, 2, &c., 
there are four in the first group, one in the second, four in the 
third, one in the fourth, ana four in the fifth. These five 
groups represent the five ambulacral canals of the recent 
Echmoderms. In the specimen from which this diagram was 
constructed there are the bases of fifteen free arms to be seen, 
situated at the outer extremities of the dotted lines. At the 
base of each arm there is a small pore (^), which I believe to 

in which they occur : — a, an arm or ambulacrum ; in v, mouth and 
vent combined in a single aperture ; rnvs, mouth, vent, and spiracle : 
/7, ambulacral groove ; p, ovarian pore ; «, spiracle ; qp, convoluted 
plate ; r, oesophageal ring. 
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have been ezclnsively oyarian in its function. The hydro- 
spires have no connexion whatever with the arms^ and are^ 
moreoTer, all of them entirely separated from each other. If, 
then^ they represent the ambulacnJ system of the recent £chi- 
noderms^ it is quite certain that that system was at first (or in 
the undeyeloped sti^ in which it existed in the Cystidea) 
destitute of the oesophageal ring. 

In CodaHer a Airther concentration of the respiratory organs 
is exhibited. There are here only five hydrospires, and they 
are all confined to the circle around the apex. Two of them 
are incomplete^ in order to make room for the large moudi and 
vent (i» Vj fig. 2). They are each divided into two halves by 
an arm a\ a2, &c. They are only connected with the arms to 
this extent, that these latter lie back upon them. The arms 
are provided with pinnulae ; but it is not at all certain that the 
pinnules were in any direct communication with the hydro- 
spires. It is evident that in all the Cyatidea (and in none 
is it more obvious than in Carjfocrinus) there was no con- 
nexion between the hydrospires and the pinnulsB. The main 
difference (so far as regards the evidence of the presence or 
absence of such a connexion) between Caryocrinns Mid Go- 
daater consists in this, that in the former the arms are erect 
and do not touch the hydrospires. whereas in the latter they 
are recumbent and lie back upon tnem. Each of the arms of 
Codaster has a fine ambulacral groove; and all of the grooves 
terminate in a single central aperture. But^ as this aperture 
was covered over by a thin plated integument, as in the Blas- 
toidea, I have not shown it in the diagram^ but only the five 
pores, ^. 

No one who compares a Codaster with a Pentremttes (the 
internal structure of the latter being visible) can doubt that the 
hydrospires of the two genera are perfectly homologous organs. 
If we grind off the test of a species of the latter ^nus, select- 
ing one for the puipose which has broad petaloid ambulacra, 
such as those of P. SchvUziiy the structure exposed will be 
that represented in the diagram fig. 3. In Pentremttes. as in 
Codaster y the five hydrospires are divided into ten equal parts 
by the five rays, alya2y &c. In Codaster these ten parts re- 
main entirely separate firom each other; but in Pentremttes 
they are reunited in pairs, the two in each interradial space 
beine so Connected at their inner angles that their internal 
cavities open out to the exterior through a single orifice or 
spiracle (5, figs. 3 &4). This is best shown in fig. 4, intended 
to represent the structure of P. eUipticus (Sowerby), as de- 
scribed by Mr. Rofe, G-eol. Mag. vol. ii. p. 249. In this spe- 
cies the hydrospires, instead of being formed of broad sacs 
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with a number of folds on one side, consist of ten simple 
cy'lindrical tubes connected together in five pairs. The only 
dmerence between the structure of fig. 3 and fi^. 4 is in the 
width of the tubes and in the absence of folds m the latter. 
These two forms are. moreover, connected by intermediate 
grades. Species witn eleven, ten. eight, six, five, four, and 
two folds being known, there is tnus established a ^adual 
transition firom the broad petaloid form to the single cylmdrical 
tube. 

Between the Cystidea and the Blastoidea the most important 
chan^ are that m the latter the hydrospires become connected 
in pairs, and also are brought into direct communication with 
the pinnulse. In the pabsozoic Crinoidea (or at least in many 
of them) concentration is carried one step further forward, the 
five pairs of hydrospires bein^ here all connected together at 
the centre, as in fig. 5. There is as yet no oesophageal rin^ (as 
I understand it), but in its place the convoluted plate described 
in the excellent papers of Messrs. Meek and Worthen. This 
organ, according to the authors, consists of a convoluted plate 
reseitibline in form the shell of a Bulla or Scaphander. It is 
situated within the body of the Crinoid, with its longer axis 
vertical and the upper end just under the centre of the ventral 
disk. Its lower extremity approaches, but does not quite 
touch, the bottom of the visceral cavitv. Its walls are com- 
posed of minute polygonal plates, or of an extremely delicate 
network of anastomosing fibres. The five ambulacral canals 
are attached to the upper extremity, radiate outward to the. 
walls of the cup, and are seen to pass throng the ambulacral 
orifices outward into the grooves of the arms. (Silliman's 
Joum. vol. xlviii. p. 31.) 

The ambulacral canals of the Crinoidea are, for the greater 
part, respiratory in their function. They are, however, as most 
naturalists who have studied their structure will admit, truly 
the homologues of those of the Echinodermata in general. In 
the higher orders of this class the canals are usually more 
speciauzed than they are in the lower, being provided with 
prehensive or locomotive organs. In all of the existing 
orders, including the recent Crinoidea, we find an oesophageal 
ring. 

To this organ, which is only a continuation of the canals, 
are attached the madreporic appendages. These consist of 
small sacs or slender tubes, vaiymg greatly in form and num- 
ber in the different genera. That of tne staorfish Asteracanihion 
rubens is thus described by Prof. E. Forbes : — "On the dorsal 
surface is seen a wart-like striated body placed laterally be- 
tween two of the rays : this is the maareporijbrm tubercle or 
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nudeus. When the animal is cat open, there is seen a curved 
calcareous column running obliauely nom the tuhercle to the 
plates surrounding the mouth ; Ihr. Sharpey says it opens by 
a narrow orifice into the circular vessel. It is connected by a 
membrane with one side of the animal^ and is itself invested 
with a pretty strong skin, which is covered with vibratile 
cilia. Its form is that of a plate rolled in at the margins till 
they meet. It feels gritty, as if full of sand. When we exa- 
mine it with the microscope, we find it to consist of minute 
calcareous plates, which are tmited into plates or joints, so that 
when the investing membrane is removed, it has the appear- 
ance of a jointed column. Professor Ehrenberg remarked the 
former structure. Dr. Sharpey the latter : they are both right. 
Both structures may be seen in the column of the common 
cross-fish." (Forbes, ' British Starfishes,' p. 73.) 

In Prof. Joh. MtUler's work, ^ Ueber den Bau der Echino- 
dermen,' several forms of the madreporic appendages of the 
different groups of the recent Echinodermata are described. 
In general they are composed of a soft or moderately hard 
skin consisting of a minute tissue of calcareous filn^es or of 
small polygonal plates. The walls are also sometimes mi- 
nutely ponferous. In all the Holothurians the madreporic 
organ is a sac attached by one of its ends to the oesophageal 
canal, the other extremity hanging fireely down into tne Peri- 
visceral cavity, not connected with the opposite body-wall, as 
is the sand-canal of the starfishes {op, cit. p. 84). Li its con- 
•sisting of a convoluted plate, the madreporic organ of Acttno^ 
crinua therefore agrees with that of the starfishes, while in its 
being only attached at one extremity it resembles that of the 
Holothurians. 

The convoluted plate of the palaeozoic Crinoids and the 
madreporic sacs and tubes (or sand-canals) of the recent 
Echinoderms, therefore, all agree in the following respects : — 

1. They have the same general structure. 

2. They are all appends^ of the ambulacnd system. 

3. They are all attached to the same part of the system — 
that is to say, to the central point from which the canals 
radiate. 

Tl^e above seems to me sufficient to make out at least a good 
primd fame case for the position I have assumed. When 
among the petrified remains of an extinct animal we find an 
organ which has the same general form and structure as has 
one that occurs in an existing species of the same zoological 
group, we may, with much probability of being correct in our 
opinion, conclude that the two are homologous, even although 
we may not be able positively to see how that of the fossil is 
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connected with any other part. But when, as in this instance, 
we can actoallj see that it is an appendage of another organ 
(or system of organs^ rather), which is known to be the homo- 
logue of the part with whicn that of the existing species is 
always correlated, we have evidence of a very high order on 
which to ground a conclusion. By no other mode of reasoning 
can we prove that the column of an Adinocrinus is the homo- 
logue 01 that of Pentacrintts caput Medusce. 

In an important paper entifled ^^ Bemarks on the Blastoidea, 
with Descnptions of New Species," which Messrs. Meek and 
Worthen have kindly sent me, the authors, in their comments 
upon my views, stat^that — 

^^ In regard to the internal convoluted organ seen in so many 
of the Actmocrinidse, belonging to the respiratory instead of the 
digestive system, we would remark that its large size seems to 
us a strong objection to such a conclusion. In many instances 
it so nearly mis the whole internal cavity that there would 
appear to be entirely inadequate space left for an organ like a 
digestive sac outsiae of it, while the volutions wimin would 
preclude the presence of an independent digestive sac there. 
In addition to this, the entire absence, so far as we can ascer- 
tain, of any analogous internal respiratory organ in the whole 
range of the recent Echinodermata, including the existing 
Crinoids, would appear to be against the conclusion that this 
is such, unless we adopt the conclusion of Dujardin and Hupd, 
that the palaeozoic Cnnoids had no internal digestive organs, 
and were nourished by absorption over the whole surface. 
We should certainly thmk it far more probable that this spiral 
organ is the digestive sac than a part of a respiratory appa- 
ratus." 

The objection here advanced does not appear to me to be a 
strong one. In many of the lower animals the digestive organs 
are of inconsiderable size in proportion to the whole bulk. In 
the Brachiopoda, for instance, the spiral ciliated arms fiU nearly 
the whole of the internal cavity, the digestive sac beine very 
small and occupying only a limited space near the hinge. 
These arms, altnougn not the homologues of the convoluted 
plates of the palaeozoic Crinoids, have a strong resemblance to 
them, and are, moreover, at least to some extent, subservient 
to respiration. They are certainly not digestive sacs. In the 
recent Echinoderms the intestine is usually a slender tube 
with one or more curves between the mouth and the anus. It 
fills onlya small part of the cavity of the body, the remainder 
being occupied mostly by the chylaqueous fluia, which is con- 
stantly in motion and undergoing aeration through the agency 
of various organs, such as the respiratory tree and branchial 
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cirri of the Holothuridse^ the dorsal tuboU of the Asteridas, 
and the ambulacral systems of canals of the class generally. 
In no division of the animal kingdom do the respiratory 
organs occupy a lar^r proportion of the whole bulk than 
they do in the Echmodermata. The great size which the 
convoluted plate attains in some of the Crinoids is therefore 
rather more m favour of its being a respiratory than a digestive 
organ. 

Professor Wyville Thomson days that, inside of the cavity 
of the stomach of the recent Crinoid Antedon rosaceuSj there 
is a spiral series of glandular folds, which he supposes to be a 
rudimentary liver (Phil. Trans. R. S. J1865, p- 625). It is 
barely possible that the convoluted pli^ may represent this 
or^m. At present I think it does not. 

I believe that the reason why the convoluted plate attained 
a greater proportional size in me palaeozoic Crinoids than do 
the sand-canals of the recent Echinoderms, is that the function 
of the system of canals (of which they are all appendages) was 
at first mostly respiratory, whereas in the greater number of 
the existing groups it is more or less prehensive or locomotive, 
or both. 

[To be continued.] 



XLVIII. — Descriptions of some new Species of Birds from 
Southern Asia. By ABTHtiB, Viscount Walden, P.Z.S. &c. 

Oeocichla layardiy n. sp. 

The Oeocichla of Ceylon is most nearly allied to O. dtrina^ 
(Lath.), of Northern and Central India, and not, as might 
have been expected, to O. cyanota. (J. & S.), of Malabur. 
From Latham s bird it is to oe reaaily distinguished by the 
much deeper orange of the head and nape, these parts being 
of the same dark shade of oranffe-brown diaracteristic of (?. 
rubeculay Grould, ex Java. On tne under surface the orange 
tints are brighter and richer than in citrina^ jet not nearly so 
dark as in (7. rubecula] the blue-grev portion of the plu- 
mage is likewise darker than in G. citnnay but not so dark as 
in &. rubectda. In the distribution of the white plumage the 
three species resemble each other ; they appear, along with 
G. ndnginosaj Milller, ex Timor, to form a small natural sec- 
tion. Wing 4|- inches, bill >. 

Described from a single Ceylon example, and which is 
marked by the collector as " rare." 
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Irena turcosa^ n. sp. 

Irena pueOa^ (Lath.), Hoisfl Linn. Tr. ziiL p. 15a 

The species belong? to the ^nos Irena majr be divided 
into two sections : — ^the first consisting of a single species, /. 
cyanoffostraj Vigors, from the Philippines ; the second com- 

? rising, at the least, three closely related species, of which 
', pueuaj (Latham) , may be made the type. i. jmeua appears 
to DC restricted to the Western Ghauts oi India and to Ceylon; 
for, judging only, it is true, from examples of the female, the 
Burmese race belongs to that of Malacca : and indiviauals 
from Arracan and Assam will, in all probability, be found to 
agree with those from Burma. The Malayan form, /. cyaneaj 
(fiegbie), (Malayan peninsula, 1834) =«/. mcUayensisy Moore, 
frequents both the peninsula of Malacca and the island of 
Sumatra ; for between examples from these two localities I can 
detect no distinction. Java contains a third species, the /. 
pueUaj (Lath.), ap. Horsf.; and it is for this species I propose 
the title given above. As in /. <yaneay (Begbie), the Javan 
Irena has the upper and under tail-coverts much more deve- 
loped than in /. pueUa from the Western Ghauts. In my 
Javan examples the tail-coverts surpass the rectrices in length, 
while in /. cyanea the coverts do not quite equal the rectrices. 
The bill of /. turcosa is also stouter than that of /. cyanea. 
But the Javan Irena is most distinguished by the blue colour- 
ing of the upper plumage being light turquoise. When com- 
pared together, the MaLibar Irena is darx blue, inclining, in 
some lights, to purple ; the Malavan is of a somewhat lighter 
shade of blue ; the Javan is light blue. In all three species 
the length of the wing is equal. In the Malabar bird the tail 
exceeds that of the other two by a quarter of an inch. The 
females of the Malayan and Javan species closely resemble 
each other in the colour of their plumage ; the female of the 
Malabar bird is much darker, and easily recognizable. 

Latham's Fairy Roller (Syn. Suppl. i. p. 87) was described 
from a drawingby Lady Impey. It the subject of that draw- 
ing was frx)m JBastem India or the Malav peninsula (in itself 
most highly probable), the Malayan species will bear the title 
of Lm^Uay (Latham), and the Malabar bird that of /• indica^ 
A. Hay ; but, as the point is seemingly beyond the reach of 
proof, it will be best to adhere to the titles given above. 

Ephialtesjerdoniy n. sp, 
EphiaUet lempffi, Horsf., .Jeidon, in part, B. of Ind. i. p. 138. 

This title is suggested for the larger Seeps owl of Malabar. 
Mr. Gumey, to wnom I have submitted a large series of E. 
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lempijty (Horsf.), and its affined species^ concurs with me in the 
proprietyof bestowing a separate title on the species inhabit- 
mg the Westarn Ghauts of India. It is chiefly characterized 
by the ruddy ground-colour of its plumage, and the tarsal 
feathers being nearly, if not quite, immaculate. This and 
Scape griseusj Jerd., rorm two well-marked species, both dif- 
fenng from Javan examples of E. lempijij (HOTsf.), the first 
inhabiting the Western Ghauts, the second the Eaerfiem, and 
alBO the forests in the yicinity of Maunbhoom. 

"^T^TY. — On some Species of Proboscidijerous Oasieropods 
which inhabit the Seas of Japan. By Arthub Adams, 
F.L.S., Staff-Surgeon, B.N. 

Singe I published my paper, in the ^ Journal of the Linnean 
Society' for 1863, on the species of Fusid» which were found 
by myself in Japan. I have seen the elaborate wwk of Dr. 
&hrenck on the Mollusca of Amur-Land and the Seas of 
Northern Japan. He there figures a very fine species of 
Nepiwieay a group which seems to have its headquarters in 
n(»rthem seas, wnich he has named Bucdnum pericochUon. 
and which is very similar in form to the elegant shell namea 
by Dr. Baird Ohrysodomust ahdcUuSj from Vancouver's Island. 
Duocinitm yessoensisj Schrenck, which I foxmd in Aniwa Bay, 
in the island of Saghalien, belongs, I believe, to the genus 
Urosalpinx. recently established hj Stimpson, as does also 
Euthrta baaia^ A. Ad., from Tsus-Smia. Tne Fusus lineolatus, 
Dkr. {Buccinttm Dunkerij Ktlst.), is a Cape species of Comi- 
nelloy but is stated by Schrenck to be also found in Hakodadi 
Bay. 

In the 'Annals and Magazine of Natural History' for March 
1863, I described twelve species of Siphonalia^ a Fusoid 

Jenus which seems to represent Neptunea in the south of 
apan. In the ' Proceedings of the Zoological Society ' for 
1862 the species of Muricidse found in Japan are enumerated ; 
and in the ' Journal of the Linnean Society,' vol. vii., I have 
given a list of the species of Mitridae found by myself in 
Japanese waters. I now present the results of my personal 
knowledge of some other families of Proboscidiferous Gastero- 
pods which inhabit the seas of Japan. 

Fam. TritoniidsB. 
Genus Tritonium, Link. 
T. SaulicBy Eve. {Triton) y Conch. Icon. Mon. Triton. 
Hab, Tatiyama, Tsusaki, Takano-Sima, Bay of Yeddo. 
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Genus Simpulum, Klein. 

1. 8. oUariumj Linn. {Murex)^ Syst. Nat. ed. 12. 

Murex cosiatuSy Bom. 

parthenopus, DiUw. 

Triton suceincius, Lamk. 
cieariuSy Rye. sp. 32. 

Hah. Tatiyama. 

2. 8. lirostomaj A. Ad. 

S. testa OTato-fdsiformi, mfo-fiisca; anfractibus 6, convexis, va- 
rice unico postice complanatOy longitadinaliter plicatis, trans- 
versim crenulatis, ad pHcas nodulosis at liris dupHcis instructis, 
interstitiis cancellatis ; apertura ovata, labio transveraim corrugato- 
plicato, plicis postice et antice validioribus, canali elongato vix 
recurvo ; labro extus fimbriatim varicoso, intus valde lirato, mar- 
gine crenato. 

Hab. Simidsu. 

A species of ordinary form, with a strongly liiate aperture 
and with the transverse ridges and lirae all double. 

3. 8. papilUmtm^ A. Ad. 

8. testa acuminato-oyata, alba, punctis rubris omata, spira acuta, 
aperturam sequante; anfractibus 6, planis, serie tuberculorum 
rubrorum cireumcinctis ad suturas monile granulorum instru- 
ctis ; anfiractu ultimo seriebus tribus granularum quarum duabus 
anterioribus parvis, linsque pauds granulosis intermediis, an- 
fractu ultimo varice unico ad latus sinistrum ; apertura subcir- 
culari, labio transversim mgoso-plicato, postice tuberculo valido 
dentiformi instructo, canali mediocri dextrorsum indinato ; labro 
extus varicoso, intus Isevi, postice emaiiginatione canaliculate in- 
structo. 

Hah. Takano-Sima. 

A white shell, with red papillose tubercles and rows of 
necklace-like intermediate liras. 

4. 8. nodtlircUumy A. Ad. 

S. testa ovato-fusiformi, alba, spira quam apertura longiore ; anfracti- 
bus 6, planis, subimbricatis, ad suturas excavatis, longitudiualiter 
pUcatis, plicis liris transversis validis nodulosiB decussatis, inter- 
stitiis interdum Urula granulosa instructis; apertura ovato-ob- 
longa; labio transversim rugoso-pHcato ; labro intus nodoso- 
plicato, extus varice crasso instructor canali brevi, angusto, vix 
recurvato. 

Hah. Japan. Coll. Cuming. 

A small, white, ovate species, with nodosely lirate whorb. 
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5. 8. ti'ingaj A, Ad. 

S, teeta OYato-fdfiiformi, spira quam apertora loDgiore, fiiBca fblYO 
rufoque vari^gata, epidermide tenui, pilosa obtecta ; anfiractibiu 8, 
subdistortis, varicibuB pauds iiregalariter nodoeo-plicatis instnictis, 
in anfraetu ultimo quataor, prope apertoiam varice unioo dupli- 
cato, prope labrum yaricibiis duobus nodiformibus sidcis longitn- 
dinalibuB et liris transTersis decnBsatis; apertora oTata; labio 
drcomsoripto, transversim lirato, rostro elongato, tentii, rectios- 
ctdo ; labro intos nodoso-plicato, eztos valde varicoso. 

Hah. Uraga. 

A small species^ with the aperture resembling the profile of 
a plover's head, and with a slender straight beak at the fore 
part. 

Genus Cabestana, Bolt. 

1. C. faiiiwa, Wood {TriUm), Ind. Test. SuppL pi. 5. f. 18. 
TfHonium ruUktm^ Mke. 
Hah. Uraga, 21 fathoms. 

2. C. dorsuosaj A. Ad. 

C testa oyato-ftisLformiy epidermide tenui fosca induta, spira quam 
aperfcura longiore ; anfractibus 5, Tarice unioo rotundato, nodose- 
(dicatOy plioiB in anfiractu ultimo antice obsoletiB, transversim 
porcatisy pords duplicibus, interstitiis liris duabus crenulatis; 
apertura ovata ; labio antice transversim subplicato, canali recto 
brevi ; labro extus varicose, intus nodoso-lirato. 
Hob. Tatijama. 
A fuscous-brown species, strongly nodose on the back of 

the last whorl. 

Grenus Guttebnium, Klein. 
O. morxHnctumj Rve. (TWfem), Conch. Icon. sp. 49. 
Hob, Tatiyama. 

Genus Epidbomus, Klein. 
E. reticosus^ A. Ad. 

E. testa ovato-fnsiformi, Mva, hinc et illuc maculis rufescentibus 
tincta, spira quam apertura longiore ; anfractibus 7, convexis, longi- 
tudinaliter fdicatis, plicis rotundis, distantibusy in anfr-actu ultimo 
node magno varidformi instructo, transversim valde liratLs, liris 
sequalibusy regularibus, subdistantibus ; apertura anguste ovata ; 
labio transversim rugoso-plicato, canali brevi, recto, oblique 
truncate; labro intus valde lirato, margine extus varioe crasso 
instmcto. 

Hob. Japan. Coll. Cuming. 
A small, reticulate, PAo5-like species, with regular plicate 

whorls ana a short canal. 
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Genus Distorsio, Bolt. 

D. dectjnenSy Rve. (Triton) j Conch. Icon. sp. 102. 

Hob, Satanomosakiy 55 fathoms ; Okosiri^ 35 fathoms. 

Genus Bubsa, Bolt. 
B. suhgranosaj Beck {RaneUa)j Sow. Conch. Illustr. BaneUaj 
f. 18 ; Reeve, sp. 1. 
ItaneBa Becku, Kien. 
Hab. Seto-Uchi, Tomo. 

Genus Argobuccinum, Klein. 

A. oUvatOTy Meusch. {Murex)y Mart. Conch, vol. iv. pi. 128. 
f. 1229. 
Gyrineum futtatoTf Bolt. 
B4xndla tuberculata, Brod. & Sow. Proc. Zool. Soc 1832. 

Hab. Tatiyama. 

Genus Eupleura, H. & A. Ad.. 

E. perea, Perry {Biplex)^ Conch, pi. 4. f. 5. 
Jtan^la pulchra, Qrsy, Sow. Conch. Illustr. SaneOa, 1 19. 
Hob. Euro-Sima, 52 fathoms. 

Fam. Buccmids. 

Subfam. BuccnnirjB. 

G^nus BucGiNUM, Linn. 

1. B. ghdaley Linn. Syst Nat. ed. 12. p. 1204 ; Rve. sp. 18. 

TriUmium fflaekde, MUll. 

Bucdnum carinatum, Phipps. 

angulosmn, QtAjf Beech. Voy. pi. Sd £ 6. 

Hob. Cape Notoro, Aniwa Bay, Saghalien, Sio-Wuha, 

2. B. undatumy Linn. Syst Nat. ed. 12. p. 1204 ; Rve. sp*. 3. 
Bueemum vuigare, Da Costa. 

^— — sfyriaiuinj Penii. 

aokttum, Dillw. 

lahradorense, Rve. 

pyramidale^ Rve. 

pelagicwni, 'Kxott, 

9chttntar%eum^ Schr. 

HcA. Amwa Bay, Gulf of Tartary, Sio-Wuhu. 

3. B.japonicum^ A. Ad. Ann. & Mag. N. H. 1861. 
Hab. Okosiri, 35 fathoms. 

A small but exquisite species. 
Ann. ik Mag. N. mat Ser.4. VoIy. 29 
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4. B. ochotensey MidcL Reise in Sibir. 1. 10. f. 12^ t. 9. f. 5, 
Hob. Saghalien {8chr.). 

Genus Volutharpa, Fischer. 

1. F. anqndlaceay Midd. {BuUia)y Beitr. zu einer Malac« Bos- 

sica^ ii. p. 180. 
Hab. Aniwa Bay, Saghalien (17 fathoms), Gulf of Tartary 
(29 fathoms). 

2. F. Perryiy Jay {BuUia)^ Perry's Exp. to Japan, Appendix. 
Hab. Hakodadi Bay. 

3. F. Fischerianay A. Ad. 

F. testa ovata, tenui, fragili^ epidermide fosca, tenuis crebre dliata 
induta; spira breTissima, apice subpainllato; anfracta ultimo 
yeutriooso, sntora impressa ; aperfcura ampla, dilatata, intus alba, 
antioe emarginata; labio oallo albo Isyissimo tenui obtecto; 
labro margine arouato^ semidroulari. 

Long. 1 in.y diam. 11 lin. 

Hab. Korea Strait, South Japan. 

A very neat species from the south of Japan, intermediate 
in form between F. ampuUaceaj Midd., and F. Perryij Jay. 
It is a thinner and smaller shell, with a hispid epidermis, the 
short hairs being arranged in close-set cross rows, giving the 
surface a reticulated appearance. 

Subfam. PujtPUMnrjs, 
Genus Tribulus, Klein. 

1. 71 echinatusy Blainv. {Rtcinula), Nouv. Ann. du Mus. pi. 11. 

f. 2 ; Reeve, Conch. Icon. {Purpura) sp. 33. 
ab. Tatiyama, Sado. 

2. 1^ tumtdosusy Rve. {Purpura) y Conch. Icon. sp. 65. 
Hab. Tsus-Sima, Yeddo Bay {Lischke). 

3. T. Bronniy Dkr. {Purpura)^ Moll. Japan, pi. 1. f. 23. 
Hab. Nagasaki, Tatiyama. 

Genus Stramonita, Schum. 

1. 8. JuBmastomay Linn. {Buccinum)y Syst Nat ed. 12. p. 1202. 

Purpura hamastama, Rye. sp. 21. 
comuta, Mke. 

Hab. Hakodadi Bay. 
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2. 8. ItUeostoma, Chem. (Bucctnumjy Conch. Cab. vol. ix. p. 83, 

pi. 187. f. 1800, 1801. 
IStrpwa htteotiama, Rye. sp. S5. 
Eab. TsTia-Sima, Tatiyama (-4. Ad.) ; Hakodadi (flkAr.), 

Yokohama {Ltschke). 

3. 8. uncUUa^ Lamk. {Purpura) y Hist. Nat. ed. 2. 1. 10, p. 67. 
Purpura rugtiea, Lamk. 

Hab. Hakodadi {8chr.). 

Genus Polttbopa, Swains. 

1. P. lapiUu8j Linn. {Buccinum)^ Syst. Nat. ed. 12. p. 1202. 

BuceiammJUomm. Gbnel. 
Jh»rp%ura tapiUutf Lamk. 

imhnoataf Lamk. 

bisonaUSf Lamk. 

JimbriatOy Lamk. 

yuamoBOy Lamk. 

Freyemeti, Deah. 

ottenuattuyiYQ, P 

analoffOf Forbee. 

Hab, Cape Notoro, Saghalien, Hakodadi, Rifonsiri. 

2. P. decemcostcUaj Midd. {Purpura)y BeitrSge zu einer Malac. 

Rossica, Taf. 9. £ 1, 2, 3. 
P. canaUcvlatOj Dad. 
Hab. Cape Tofats, Aniwa Bay, 

3. P. orispatay Chemn. (^uccntttm). Conch. Cab. 

.P. BoaientnonaiUj Rye. (Jhtrpura)^ Ccmch. Icon. sp. 60, 
P. pUeata. Mart. 
P. ^K^ Each. 

Hab. Aniwa Bay, Saghalien, Olga Bay, Vladimir Bay. 

Gknns SiSTBUM, Montf. 

1. 8. tuberculatum^ Blainv. {Rxcinula)^ Nonv. Ann. du Mas* 

pi. 9. f. 3 ; Reeve, Conch. Icon. {Purpura) sp. 11. 
Purpura margmdia, Blaany. 
gramdataf Dud. 

Hab. Sado, Tsus-Sima, Tatiyama. 

2. 8. Mereuniy Rve. {RicinuUi)^ Conch. Icon. sp. 14. 
Hab. Takano-Sima. 

G^enns Engina, Gray. 

1. E. acuminata^ Rve. {Bicinula)^ Conch. Icon. sp. 52. 

Hab. Tsus-Sima. 

29* 
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2. E. oancinnay Rve. {Sicinula), Conch. Icon. sp. 35. 
QmtManu Menkeatm$, Dkr. MolL Japon. pL 1. £7. 
Hob. Kino-0-Sima. 

Genus Pusiostoma, Swains. 

1. P. mendicarium, Linn. {Buccinum)^ Rve. Conch. loon, (fii- 

cinida) sp. 8. 
ColumbeOa memdiottria, Lamk. 

Bab. Awa-Sima. 

2. P. trijasciatumy Rve. (fitctnoZa), Conch. Icon. sp. 41. 
Hab. Okino-Sima. 

Subfam. RAPAimrjs. 
Genus Rapana^ Schum. 

1. R. bezoar^ Linn. {Buocinum)^ Syst. Nat ed. 12. 

Murex ramformU. Bom, var. h, 
Pmrpiwra oaoar, Kien. 

(IU^9ana) ThamamanOf Croese. 

InJi^MDese'^NiukaL'' 

Hab. Simoda, Yokohama, Hakodadi. 

2. R. buJbosa^ Soland. {Buccinum)^ Dillw. Cat. of Shells, voL ii. 

p. 631. 
Mwrex rtuM, QmeL (not Linn.). 

rofn/omm, Bom, var. a. 

MapacrasBOy Bfart 
Mvrex radix, Meuach. 
I^fnda ri^, Lamk. 

Hab. Satanomosaki, 55 fathoms. 

Genus Coraluophila, H. & A. Ad. 
C. manodonUiy Quoy & Gaim. {Purpura)^ Moll. Voy. de I'Astr. 
voLii. 
Ikirpura madnporarum, Sow. 
Hab. Hakodadi Bay {8(Arenck). 

Q^nus Lbptoconchus, Riipp. 

1. L, Perqnity Lamk. {Magilus), Hist. An. s. Vert voL x. 
Leptoc(mchm ttriatua, Riipp. Trans. ZooL Soc Lond. voL L p. 259, pL 23. 

*£9,10. 

Hab. Kino-0-Sima, in Madrepores. 

2. L. rastratusy A. Ad. Ann. & Mag. N. H. 1864 
Hab. Kino-0-Sima, in Madrepores. 
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Subfam. Nassinjb. 

Genus Nassa, Martini. 

-AT. mutabilisy Linn. {Buccinum)y Syst. Nat ed. 12. p. 1201 ; 
Reeve, Conch. Icon. {Naasa) sp. 6. 

Bttoemum gitbunu Brug. 

foUomnn^ Wood. 

Nasta gtbhoj Roissr. 
P wjfflata^ Gould, Otia Conch, p. 127. 

Hab. Takano-Sima, Mososeki, Seto-Uchi. 

Genus Niotha, H. & A. Ad. 

1. N. Cumingity A. Ad. {Naasa)^ Proc Zool. Soc. 1851, p. 98. 
Hab. Tatijama. 

2. N. maraxnuUUay Lamk. {Bticcinum)y Hist. An. s. Vert. vol. x. 

p. 182 ; Bye. Conch. Icon. {Nassa) sp. 43. 

Hab. Satanomosaki, Seto-Uchi. 

3. N. gemmtdijkray A. Ad. {Nassajy Proc. Zool. Soc. 1851, p. 99. 
Hab. Seto-Uchi, Akasi, Kino-0-Sima (25 fathoms). 

4. N. globosa. Quoy & Gaim. {Bucctnum)y Voy. de I'Astr., 

Zool. vol. ii. tab. 32. f. 25, 27 
Buoeinum dathraium, Eien. (not Bom). 
Hah. Japan (Dkr.). 

5. N. liveacensy Phil. {Bucctnum)y Zeitschr. f. Mai. 1848, p. 135. 
Hab. Japan (Dkr.). 

6. N. ccelcUa. A. Ad. {Na88a)y Proc. Zool. Soc. 1851 ; Rve. 

Conch. Icon. 
Hab. Mososeki, Seto-Uchi. 

Genus Zeuxis, H. & A. Ad. 

1. Z. varicijkray A. Ad. {Nas8a)y Proc. 2iOol. Soc. 1851. 
Hab. Tsaulian. 

2. Z. atquyarensisy A. Ad. {Nassa)y Proc. Zool. Soc. 1861 ; 

Rve. Conch. Icon. Nassuy sp. 53. 

Hab. Tsaulian, Tomo, Seto-Uchi. 

3. Z. sucdncUiy A. Ad. {Na8sa)y Proc. Zool. Soc. 1851 ; Rve. 

Conch. Icon. {Nassa) sp. 80. 

Hab. Seto-Uchi, Mososeki. 
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Z. micanSj I 

Conch. Ico 

Hab. Uraga. 



4. Z. micanSj A. Ad. {Nassa), Proc ZooL Soc. 1851 ; Rve. 
Conch. Icon. {Naasa) sp. 140. 



6. Z. dandeetinay A. Ad. 

Z, teeta oyato-fdsifonni, cinerea, obecnre ftisoo reticulata, Isvi ; an- 
fractibns planiuBcnlis^ sapremis kevibas ; anfractu ultimo trans- 
Yerdm valde snlcato, labro callo circamscripto tecto; apertnra 
Bubrhomboidea ; labro intus valde lirato, maigine antloe int^ro. 

Hab. Seto-Uchi, Idsuma-Naday Tobuko. 

A somewhat doubtful form of Zeuxisy marked obscnrelj like 
NitideUa cribraria. and having manj of the characters of the 
group Amycla, The nearest approach^ however, is Nassa 
mtcans, A. Ad., in which the outer lip is crenulated and the 
upper whorls are costellate and which nas all the characters of 
A Zeuxis. 

Genus Cjesia, H. & A. Ad. 

C.JcqHmicaj A. Ad. {Naesa)^ Proc. ZooL Soc 1851, p. 110. 

Hab. Seto-Uchi, Uraga, Kino-0-Sima, Sado. 

Gknus HiMA, Leach. 

1. H. fratercvlusy Dkr. {Nasea)^ MolL Japon. tab. 1. f. 15. 
Hab. Tatijama, Hakodadi, Simoda, Nagasaki. 

2. H.plebeculay Grould, {Nassa) j Otia Conch, p. 128. 
Hab. 0-Sima. 

Genus Hebra, H. & A. Ad. 

H. muricata, Quoy & Gaim. {Buocinum)^ Voy. de I'Astr. pi. 32. 
f. 32, 33. 
Hab. Tsaulian, Kino-0-Sima. 

Q^nus Tritia, Risso. 
T.festivay Powis (Nassa) y Proc. Zool. Soc. 1835, p. 95. 
Nas9a Uneata, Dkr. Moll. Japon. tab. 1. f. 22. 
HcU). Hakodadi. 

Q^nus Amtcla, H. & A. Ad. 

1. A. variansy Dkr. Moll. Japon. tab. 1. f. 17. 
P^MOcmtim acriptum, Linn., non CoUmMla ser^pia, Lamk. 
Hab. Tatiyama, Hakodadi, Bifunsiri, 

2. A.fascioUOay Lamk. (Buccinum), Hist. An. s. Vert. 
fColumbella triviUata, Gld. 

Hab, Tsus-Sima, on coral. 
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3. A. gausapatay Gonld^ {GolumbeUa)^ Otia Conch, p. 71. 
Hob. Awa-Sima ; Tabu-Sima, on the shore. 

4. A. achattna. Sow. {Golumbena)^ Thes. Conch, pi. 39. f. 126. 
Hab. Grotto Islands. 

Genus Desmoulea, Gray. 

1. D.Jd^fonicaj A. Ad. Proc. Zool. Soc. 1851. 
Nassa japwiooy Rve. Conch. Icon. sp. 105. 

Hab. Japan {Dr. Siebold). 

2. D. crassay A. Ad. Proc. Zool. Soc. 1851. 
Nassa ponderoaa. Rye. Conch. Icon, sp, 190. 
Hab. Japan {Dr. Siebold). 

Gknos EsuBNAy Lam. 
E.jcgpontcay Rve. Conch. Icon. {Ebuma) sp. 3. 
Hab. Tatijama, Simoda, Nagasaki^ Sado. 

Subfam. Psosinji. 
Gknus Phos, Montf. 
P. varicoswj Gould, Otia Conch, p. 66. 
Hab. Satanomosaki, 55 fathoms. 

Genus Cyllene, Gray. 

1. G.jmlchellay Ad. & Rve. Zool. Voy. Sam. pi. 10. f. 11 ; 

Sow. Thes. Conch. {GyUene) f. 24, 25. 

Hab. Satanomosaki, 55 fathoms. 

2. G. ortentalisy A. Ad. Proc. Zool. Soc. 1850. 
Hab. Gotto Islands. 

3. C. ghbratoj A. Ad. Proc. Zool. Soc. 1850 ; Sow. Thes. 

Conch. {GyUene) f. 14, 15. 

Hab. Satanomosaki, 55 fathoms. 

4 C. fuscatay A. Ad. Proc. Zool. Soc. 1850 ; Sow. Thes. 
Conch. {Gyllme) f. 16, 17, 18. 

Hab. Kuro-Sima. 

6. C. ffibboy A. Ad. 
C. testa ovato-acuminata, IsBvi, crassa, spira attenuata^ apice acnto, 
obsolete transversim sulcata, albida, macnlis spadioeis obscure 
variegata ; anfiractu ultimo gibboso, infeme tumido, antice trans- 
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Tenim ralde soloato; apertora spiram flBqiiante; labio antioe 
rogoao-plicato ; labro margine incrassato, intos valde lirato. 

Hah. Eino-O-Sima^ on the sands. 

This is a small gibbous species^ with smooth simple whorls 
and an attenuated pointed spire. 

Fam. FkidolariidsB. 
Gknus Fasciolabia, Lamk. 

F. JUamentoBa^ Chemn. [Fuma)^ Conch. Cab. t. 140. f. 1310, 
1311. 
NepUmea ci$^cia, Link. 
Hob. Hakodadi (Lindholm)^ Takano-Sima {A. Ad.). 

Gknus Lathyrus, Montf. 

1. L. {PUcaUJla) polygonvsy Linn. Sjst. Nat. ed. 12. 
Hah. Tatiyama. 

2. L. rhodostomay Dkr. {Turbineaa)^ Moll. Japon. pL 1. f. 21. 
Hah. Tsaulian. 

Fam. YolutidB. 

Subfam. CrMBiufji. 

Gknus Melo, Humphr. 

M. Brodenjniy Gray, Sow. Thes. Conch. (Melo) sp. 8, f. 26, 27. 

Hob. Japan {Humphr.). 

Subfam. VozurnrjE. 

Gknus SCAPHELLA, Swains. 

S. (Alcithoii) megaapiray Sow. Thes. Conch. {Valuta) sp. 38, 
f. 31, 32. 
Voluta UrifamuB^ Kien. (not Swains, or Lam^. 

JSantiUeif Crosse, Joum. de Condi. 1870, ser. 3. tonL z. pL 1. £. 5, 

pL2.£l. t f 

Hob. Hakodadi Bay, dead on the shore. 

Genus Fulgorakia, Schum. 

F.juhuray Mart. {Voluia)^ Sow. Thes. Conch. {Vohda) 8p.39, 
\. 61, 52, 53. 
VokAa rupMtris, Gmel. 
'^^'^ fidminata, Lamk. 

Hob. Korea Strait. 
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Gknus Ltbia^ Gray. 

1. L. nucleus J Lamk. {Valuta) y Sow. Thes. Conch. {Volukt) sp. 

67, f. 108. 
ffab. Tatiyama. 

2. L. coBsidulay Rve., Sow. Thes. Conch. ( Valuta) sp. 63, f. 130. 
Hab. Kino-0-Sima. 

Genus Volutomitra, Gray. 

V.pusiUaj Schrenck (ValtUa). Moll. Amur-Landes, pi. 17. 
f. 13, 16. 

Hab. Hakodadi Bay {8chr.). 

Fam. CassididsB. 
Genus Semicassis, Klein. 
S.japonicaj Rve. {OasM)^ Conch. Icon. sp. 23. 
Hab. Tatiyama, Tsusaki, 37 fathoms. 

Genus Phalium, Link. 

P. Mtrigatumy Linn. {Buccinumjy Syst. Nat. p. 3477 ; Rve. 
donch. Icon. {Gaans) sp. 26. 

Bueeimim rugotwny Gm. 
Caam undata, Mart. 

zebrOf Lamk. 

Casfidea areok^ Brug. (not Liim.). 

Hab. Mososeki, 7 fathoms; Seto-Uchi (Idsuma-Nada). 

Q^nus Casbcaria, H. & A. Ad. 
C. vibexy Linn. {Buccinum)^ Syst Nat. ed. 12. 
(Var.) B, ermaceus, Linn. 
Hab. Tatiyama. 

A large variety, with the outer lip not denticulate at the 
margin. 

Genus Morum, Bolt. 

M. {Oniacidm) cancellatum. Sow. {Ontscia)^ Genera of Shells, 
gen. Onisciay f. 1-3 ; Rve. Conch. Icon. sp. 4. 
Cassidarta eaneeUaia, Elien (not Lamk). 
Hab. Gotto, 71 fathoms. 

A variety, smaller, more pyriform, the inner lip more granu- 
lated, and tiie outer up more reflexed and more urate than the 
normal form. 
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Fam. DoUito. 

Genus Dolium, Browne. 

Z>. attstrale, Chemn. {Bucctnum)^ Bve. Conch. Icon. {Dolium) 
sp. 10. 

Buceinmn AmenH, Dillw. 

vanegatum, Phil, (not Lamk.). 

jD. mmeri, Phil. 

In Japanese, ^ Cimbu." 

Hob. Hakodadi, Yokohama, Simoda. 

GknuR Lagena, Klein. 

1. L, dandeatinay Chemn. {Murex)^ Lamk. An. s. Vert. toI. 

ix. p. 639. 

THUm cUmdestmMy Rve. Oonch. Icon. sp. 13. 
Buocmum cmcUcuium, Meusch. 
Kept, doUata, Bolt 

Hab, Kino-0-Sima, 

2. L. rostraia^ Mart. {Dolium) pi. 3. f. 1083. 

I\i8us ctdaeeuSfLamk, 
CatMaria cmffukUa, Lamk. 
lyitonmm mJkmtmy Kien. 

Hab. Simidsu. 

Fam. SjcotjpidsB. 
Grenus Sycotypus, Browne. 

1. 8, reticulatusy Lamk. (Pyrvla), Hist. An. s. Vert. toI. ix. 

p. 510. 
Hab. Kuio-Sima. 

2. 8. papyraceusy Say {Ficula). 

Hah. Kuro-Sima, Simoda, Satanomosaki. 



L. — List of Goleoptera received from Old Calabar ^ on the 
West Coast of Africa. By Andrew Murray, F.L.S. 

[Continued from toL ii. p. 111.] 

LONGICORNS. 

The Lamellicoms are the group which I meant to take 
next ; but my friend M. CandSze, of Li^ge, who has latterly 
paid much attention to that group, having been kind enough 
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to undertake the examination and description of the new spe- 
cies belonging to it, I entrusted my specimens of them to him 
for that purpose. His other engagements, however, have as 
yet prevented his carrying out his intention ; and, after wait- 
mg for some time, I have come to the conclusion to postpone 
the Lamellicoms, and proceed at once with some other Rroup, 
trusting that M. Cand^ze may be able to overtake them oefore 
I have done. Should he not, I shall then take them myself. I 
therefore now proceed with the Longicoms, which I take after 
the BuprestidsB, in preference to any other, on the strength of 
the general resemblance which the hrvee of these groups have 
to each other. In a list of this kind it matters little m what 
order the different larger groups are taken; each of them 
makes a little independent cnapter by itself. 

In the arrangement of the Lon^coms I have, of course, 
followed the steps of Prof. Lacordaire in the main ; but in a 
number of minor details I have ventured to deviate from 
them ; and I do so now more than I have done hitherto, because 
it appears to me that the learned Professor has in none of his 
previous volumes sacrificed natural a£Snity to facility of refer- 
ence so much as in the Longicoms. In his last volumes he 
frequently acknowledges the artificial character of much of his 
arrangement. Now the natural relations are precisely the 
very ming that I am most anxious to elucidate in these papers. 
Throughout I have written them with one eve on the oeetles 
themselves, and the other on their geographical distribution 
and their relations to the beetles of other countries. It 
would therefore be to stultify myself, and sacrifice one of the 
principal aims which I have in view in these descriptions, 
were 1 to bend to the greater authorily of M. Lacordaire, and 
follow him in details of arrangement which are acknowledged 
by himself, or patent to all^ to be inconsistent with the true 
natural affinities of the species themselves. The great defer- 
ence which is legitimately due, and which all entomologists 
must delight to pay, to the author of that wonderful work iiie 
* Grenera des Col^pt&res,' forbids my acting in contradiction 
to his views without first making this apology. 

The greater number of my Old-Calabar lx)ngicoms have 
been already described in Gu^rin's ' Bevue et Magasin de 
Zoolo^e,' by my fiiend M. Chevrolat, who was kind enough 
to undertake that task years ago at my request. A reference 
to his descriptions would therefore, strictly speaking, be enough; 
but ^ose who may use this list will probably be glad to have 
brought to their hand a summary of the characters of at least 
those species which were new. 
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Farandrida. 

ParandrA; Latr. 

Parandra leninenatSy Murr. Trans. Linn. Soc. 
xxiii. p. 452 (1862), pL 47. fig. 7a. 

FeiTU^eo-fasca, punctata, pnnctis rugosis, oblong vel ^ua- 
dratis seu angolatis. ^ ignot $ Capite Sronte inter 
oculos tenuiter canalicalata medio foveolata utrinque elevata, 
antice transversim excavata ; cljpeo prope oculos utrinque 
carinato, fere trilobato, lobo meoiano obtuse subquadrato 
prominente; mandibulis crassis, convexis, dentatis ; thorace 
transversim subquadrato, marginato, postice angustiore, 
fortius et mgosius utrinque antice punctato: utrinque bi- 
foveolato, fovea una versus medium posita, altera deltoidea 
ad basin ; angulis anticis subquadratis vix projicientibus, 
posticis obtusis, lateribus fere rectis; scutello glabro, im- 
punctato; elytris subtricarinatis. Subtus mento ru^oso: 
metastemo et segmentis abdominis glabris, nitidis, naua 

Eunctatis, ad latent Issvissime subpapiUosis, prostemi lateri- 
us sparsim et parcissime et femoribus sat crebre leviter 
punctatis. 
Long 9 lin., lat. 3 lin. 

One specimen in my collection. 

There is another species of this genus, from Gaboon, de- 
scribed by M. Thomson under the name of P. gabonica (Arch. 
Ent. ii. 145), which corresponds with this in size and colour ; 
it is distinguished from it, however, by the form of the ante- 
rior angles of the thorax, which in P. beninensis scarcely 
project at all, and are subquadrate, while in the Gaboon spe- 
cies thev project acutely, and the sides of the thorax are slightly 
roundea. It is, however, very nearly allied to it ; and, from 
the point of view of geographical distribution, they cannot be 
regarded as other than cumatal varieties of a representative of 
the American Parandras. 

The distribution of the genus is remarkable, and deserves 
attention ; for its character and facies are peculiar and well- 
marked, and the genus isolated and without allies or relations. 
So much is this the case that, although by very general con- 
sent it is placed among the Lon^coms, heretics have from 
time to time appeared who think it ought either to be placed 
by itself or in other company, as the Cucujidse or Brenthidse. 
Its isolation and well-marked facies are of special value in a 
geographical point of view. No doubts or difficulty as to the 
identity of the genus can occur ; it may be an aberrant form 
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itself, but we are not troubled with any aberrant forms of its 
own type. 

Lacordaire records thirty-five species oiParandra : of these, 
twenty-eieht are American (viz. seven from North America, 
one from Mexico, three from the West Indies, thirteen from 
the Columbian district, including New Granada, Columbia, 
Venezuela, and Cayenne, and three from Brazil), four from 
Africa (viz. one from Old Calabar, one from Gaboon, and two 
from the Cape), one from the neighbourhood of the Caspian Sea, 
and two from New Caledonia. We have here, as I read the 
distribution, four, if not fiVe, main localities, which either are 
now or have been at some former period separated from each 
other by important gaps ; and the question presents itself in 
as unmixed a form as can well be. Are we to suppose that the 
lands separated by these gaps were at some former period 
united, or is the wide distribution of Parandra due to acci- 
dental dispersal or ancient general distribution ? 

It seems to me that its preponderance in one country and 
extreme rarity elsewhere are adverse to the idea of its having 
originally been xmiversally distributed.. Where that explana- 
tion applies, as, for instance, in the ferns^ both fossil remains 
and present distribution show the same typical forms in abun- 
dance in every quarter of the globe. But if we do not give it 
a general or umver^al distribution, we must fix on some one 
or more localities as its aboriginal site or centre of creation 
fusing that term in a wide and liberal sense, and not con- 
louncung with it the question of single or multiple original 
creations) ; and where we have twenty-eight species in one 
region as against seven in all the rest, there seem grounds 
for holding that America was its aboriginal land, and 
New Granada or its neighbourhood the centre or starting- 
point of its distribution. Thence there is no difficulty m 
assuming that it has spread, on the one hand, into North 
America, and, on the other^ into Brazil. It will not be so 
readily admitted, but I believe it to be equally true, that it 
has reached West Africa from the Brazilian coast by former 
and vmr ancient continuity of land, in the same way that the 
other &)uth-American types whicn we have found in Old 
Calabar have done, ana thrice in later times spread into 
the other parts of Africa ; and by the same line that the Caf- 
fruian Aaesmias have made their way into Mongolia, this 
^enus also has spread to the Caspian oea. From the odier 
(the western) side of South America it may have in Uke man- 
ner spread, by former more or less interrupted continuily, to 
New Caledonia, as the genus Photophorua has carried repre- 
sentatives of the fireflies out of South America into these islwds. 
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Frionida. 

DORTCERA, White. 

Dorycera spinicamts, Fab.; White^ Brit. Mns. Catal. Longi- 
corns, i. p. 13, tab. 1. fig. 1 (1853) ; also figured bj me in 
Trans. Linn. Soc. xxiii. tab. 47. fig. 8 a. 

Apparently rare in Old Calabar. 

This is another representative of a South- American form in 
Old Calabar. It has very much the 2q)pearance of Ortho- 
megas corticinua from Cayenne, but still more that of Pclyoza 
Lacordaireiy fix)m Brazil. The former is placed near it by 
Lacordaire, but the latter is removed to a distance in an- 
other section. It seems to me that the natural affinities of 
all three are close toffether. I by no means desire to exalt 
one character to the disparagement, much less the exclusion, 
of others ; but I must repeat the conviction I have long hela 
and often urged, that surface and texture deserve much more 
attention than they usually receive as indications of natural 
affinily. If that test be 2q)plied here, it will bring toother a 
number of opaque, sericeous-surfaced, depressed Priornds dis- 
tinguished by Large eyes, spined thorax, and flat or flabellate 
antennae^ and in particular the American and West- African 
species I allude to, showing that Dorycera apinicomis is a 
West- African representative of a Brazilian natural group. 

Macbotoma. 
1. Macrotcma paJmatay Fab. Ent Syat. iL p. 249. 
Apparently rare at Old Calabar. 

The genus Macrotoma is confined to the Old World, and is 
most numerous in Africa ; so is the whole family of Macro- 
tomidsB, with one exception, a single species forming a sepa- 
rate genus {Strongvlaspis)^ which is found in Mexico and 
Cuba. I am not oisposea to refer its presence there to any 
communication between the west coast of Africa and Soutn 
America: that communication took place (as I think I can 
show) betore the union of Brazil with the rest of South America. 
And if Stronaylaapis were an aberrant form of West- African 
Macrotoma wmch reached Meidco by filtration through Brazil, 
it should have left traces in Bnunl, which do not exist, at 
least are not known. We know, however, that Mexico and 
some other parts of South America preserve traees of commu- 
nication witn Madagascar (where Macrotoma also occurs) ^ and 
I should rather be disposed to look there for the origm or 
connexion of Strongylaipis, 
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2. Macrotoma aenegalenaia^ Oliv. Ent. 66. p. 22. 
no. 21, pi. 7. fig. 25. 
Also rare at Old Calabar. 

Mallodon, Serv. 

Mallodon Downesiij Hope, Ann. & Mag. Nat. Hist, 
ser. 1. vol. xi. p. 366. 

Tolerably abundant at Old Calabar. 

With the exception of one species peculiar to Arabia, part 
of which, for the purposes of geographical distribution, may be 
regarded as an appendage of A&ica, the Mallodons are con- 
fined to America and Amca. The other African species are 
few in number, consisting of two from West Africa and one 
from Madagascar, while tnose in America are more numerous, 
lending force to the idea which other instances of the same 
nature have already suggested, that, while there has been a 
very considerable inftision of South- American blood into West 
Africa, there has been comparatively little return from Africa 
to South America. 

Cerambidds. 
PLOCufiDBRUS, Thorns. 
1. Ploccederas nitidipennis. 
HammaHeheruB niiidipmmie, Ohevr. Rev. et Mag. ZooL 1858, p. 60. 

Alatus, niger, nitidus ; capite antice trinodoso, cannula sulcata 
inter oculos ; antennis 1"* articulo elongato rubro, 2**-4" 
nigris, sequentibus fuscis, planatis, angulatis; thorace 
transverso, valde polito, antice posticeque recto et bis pli- 
cato. angulo lateiuli medio valido obtuso; scutello opaco, 
semirotundatoj elvtris Issvissime punctulatis, glabemmis, 
nitidissimis, viridibus, ad latera et basin igneo vel violaceo 
micantibus, subrecte parum truncatis ; corpore niCToftis- 
cescente, leviter et in pedx>re dense pubescente, abaomine 
nitidiore; femoribus (basi et apice exceptis) tibiisque in 
dimidia parte apicali rubris ; tarsis rufo-piceis. 

Long. 10-13 lin., lat. 3^-4 lin. 

Black. Head with three tubercles in front and a small 
ridge between the eyes^ which is grooved behind, retracted 
behind into a sort of transverse neck, bearing on that part an 
ill-defined punctation and transverse wrinfiing. AntennsB 
with the first article thick, elongated, rugose, i^, obscure at 
ihe tip : second very small ; thiixi ana fourth swollen at the 
extremity ; idl three black, those following brown, flattened 
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and angular at the apex on the exterior side. Thorax trans- 
verse; disk large, depressed, only slightly convex, highly 
polished and finely punctate, straight in front, suddenly con- 
stricted and bearing two tubercles intermingled with two or 
three grooves ; base bisinuate, posterior angles feebly refiexed 
and acuminated ; there are two folds along the base following 
its bisinuation ; lateral tubercle strong and obtuse, unequal 
above, and stron^lv impressed on the margin. Scutellum 
semicmmlar, blackish. Elytra broader than the thorax, 
three, or in some individuals even four and a half, times as 
long, subparallel, sliehtly widened about two-thirds from the 
base, truncated slightly at the extremity; their surface is 
covered with a fine punctation, and is very smooth, gla- 
brous, and shining, of a fine brilliant green, which turns 
into a brilliant igneous or violet reflection on the sides and 
base; base depressed, shoulders prominent and rounded. 
Body below blackish brown, with transverse folds under the 
thorax, covered with a dense, short velvety pile, which, how- 
ever^ is only slight on the breast, with the abdomen more 
shinmg, particularly on the margins of the segments. Thighs, 
with the exception of the base and apex and posterior half of 
the tibiae, ferruginous red j tarsi yellowish or rufous brown. 

This species resembles m its description the Hammaticherus 
glabricouts of Hope^ but differs in various respects. The an- 
tenn» and legs in ^tabricoUis are described as reddish piceous ; 
and no mention is made of the very striking character the 
igneous or violet sides and base of the elytra. Nevertheless 
it may be the same as H. alabricoUis ; but as Hope says that 
he is acquainted with other metallic species from the same 
localily, I have less hesitation than I might otherwise have 
had in regarding it as distinct It, as well as the next species, 
approaches, in me form of its antenn» and the structure of its 
body, to the H. gigas and humeralis of White. 

The commonest species of this genus, but far from abun- 
dant 

This type of Ploccedems is peculiar to West Africa ; and the 
nearest relations of the African species are the East-Indian. 

2. Ploccedenu chlarapterus, Chevr. Sev. et Mag. d. 
Zool. 1856, p. 566. 

Niger, opacus ; palpis, antennis (P articulo rubido, 5®-10" sin- 
gnlatim ad apicem angulosis et parum dilatatis, ultimo emar<*^ 
ginato) pedibusque ferrugineis (geniculis obscuris) ; thorace 
transversim et recte plicato, in lateribus anticis nodoso, 
medioque sat valide tubercmato vel fere spinoso ; scutello 
lanugine alba vestito ; elytris thorace latioribus, convexius- 
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cuUs, viridibus, crebre punctatis (fortiter versus basin, leriter 
versus apieem), alboque breviter setosis, apice recte trun- 
catis et exteme et aa suturam dentatis ; pectore cum abdo- 
mine dense cinereo-villosis. 
Long. 11-15 lin., lat. 3-4 lin. 

Opaque, black. Head keeled between the eyes, with very 
fine transverse folds behind. Palpi ferruginous. Antennae 
longer and more slender than in the preceding species, ferru- 
ginous, with the first article red and punctate, second and 
third nodulated at the tip, fifth to tenth elongated, depressed, 
somewhat dilated and angulated at the exterior tip, and ter- 
minal article elongate and obliquely emarginate at the apex. 
Thorax rather longer than broad, with transverse folds and 
oblique channels from the base on each side of the disk, which 
turn in and imite about the middle, and then proceea in the 
dorsal line to the front, the whole producing a somewhat crown- 
shaped discal island ; a strong tubercle on each side in front, 
followed by a larger one in the middle, terminating in a rather 
stout short spine, Scutellum triangular, without perceptible 
punctures, but bearing a whitish velvety pile. Elytra broader 
than the thorax, convex, rounded subrectangularly on the out- 
side of the shoulder, parallel on the sides, becoming oblique 
towards the apex, and truncated at the extremity, with the 
sutural and external angle sharp or toothed ; they are broadly 
depressed at the base, bluish green, and, under the lens, very 
closely punctured (the pimctures of difierent sizes, and some- 
times running into each other, forming rugose punctation) at 
the base, and very finely and sparsely punctured towards the 
apex, and from the pimctures proceed a short silky pile. Legs 
ferruginous, obscure at the knees. Breast and abdomen 
brownish black, clothed with a tolerably thick ashy pile. 

I have a variety of larger size, coarser punctation, much 
larger and darker-coloured antennse, elytra oarker and not so 
blue, longer pile on the underside, and darker legs, but with- 
out any other distinction than an enlargement of all the 
details. 

In describing this species, M. Chevrolat drew attention to 
its resemblance to the Ilammaticherus viridipennis of Hope, 
but remarked that it differed by its smaller size and by its 
elytra being convex instead of flattened. Specimens sub- 
sequently received, more paiticularly the large variety above 
mentioned, show that no distinction can be drawn from the 
size ; Mr. Hope gives 12 lines as the size of his species, and 
that of my sjiecimens ranges from 10 to 15 : and the other 
point of difference, that the elytra are flattened, is founded on 

Ann. db Maff. N, Hist. Ser.4. Vol.y. 30 
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error ; for Hope's description says nothing about the elytra 
being flattenei All that he says regarding them is, " Ely^ 
viridibus, ad apicem abrupte tnmcatis et sub lente subtilissime 
punctatis." In other points my specimens agree with Mr. 
Hope's description; but it is very short, and I cannot think he 
would have overlooked the comparatively strong pimctation 
(under the lens) on the basal portion of the elytra, had it been 
present in his species. Certamly the description of the elytra 
as " subtilissime " punctate under the lens does not apply to 
elytra which are so onlv towards the apex. My own antici- 
pation is that my species will turn out to be the same as 
Hope's ; but his description does not warrant my actine on this 
supposition. I find myself therefore constrained to follow the 
course taken by M. Chevrolat, and treat it as distinct until it 
be shown to be the same. 

[To be continued.] 



LI. — Nortcegian MoUusca. By J. GwYN Jeffreys, F.R.S. 

A FEW hours' dredging last autumn at Dr5bak, in Christiania* 
fiord^ produced results of such interest that I am induced to 
publisn a list of the Mollnsca which I then procured. Drobak 
IS a " classical " place, in consequence of the discoveries made 
there, now almost a century ago, by that great zoolo^t, Otho 
Frederick Milller. Dr.Georce Ossian Sars was my kmd guide 
and companion, and assisted me in the work. The depth at 
which we dredged was from 40 to 60 fathoms ; and it was in 
some places so close to the shore that littoral species were 
mixed with those from deepish water. Dredring in a Nor- 
wegian fiord is a very different matter from dredging on the 
coasts of Great Britain. The former can be managed easily 
between breakfast and dinner, in an inland sea resembling a 
river, which is frequently as smooth as a mill-pond and has 
a considerable depth. In the middle of Sognefiord, and within 
a mile from the land, there is a depth of 661 fathoms. On the 
other hand the 100-fathom line is more than thirty miles from 
any part of our own coasts ; and the open sea there is always 
more or less agitated, often rough, and sometimes dangerous. 
A list of the Christianiafiord MoUusca was published in 
1846 by Herr Asbj5msen ; and Dr. G. O. Sars has within the 
last month edited a ftirther list, which was prepared by his 
lamented father shortly before his death. I should not have 
thought it necessary, or even have presumed, to offer the pre- 
sent contribution, except for the belief that a few remarks on 
certain species, especially with respect to their geographical 
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and bathymetrical distribution, might be usefal. I may ob- 
serve that the deep-sea exploration last year in Her Majesty's 
surveying steam- vessel the ^ Porcupine,' to which I shall pre- 
sently have occasion to refer, extended from 47° 30' to 62® N. 
lat^and included all our western and northern coasts. 

Those species to which an asterisk is prefixed are not in the 
lists either of Herr Asbjomsen or of Professor Sars. 

BRACHIOPODA. 

Terebratula cranium, Miiller. British Conchology, ii. 

p. 11, and V. p. 163, pi. 19. f. 1. Christianiafiord, 5-100 

fathoms ; Porcupine Expedition. 114-632 f. 
T. CAPUT-SERPENTis, Linn^. B. C. ii. 14, and v. 164, pi. 19. 

f. 2. C. 5-100 f. : P. 30-632 f. 
Crania anomala, Mull. B. C. ii. 24, and v. 165, pi. 19. f. 6. 

C. 20-100 f. ; P. 30-290 f. 

CONCHIFERA. 

Anomia ephippium, L. B. C. ii. 30, and v. 165, pi. 20. f. 1. 

C. 5-100 f.; P. 10-557 f. 
A. patelliformis, L. B. C. Ii. 34, and v. 165, pi. 20. f. 2. 

C. 5-100 f.; P. 60-420 f. 
Pecten septemradiatus. Mull. B. C. ii. 62, and v. 164, 

pi. 23. f. 1. C. 20-230 f. ; P. 90-664 f. 
P. TIGRINU8, Miill. B. C. ii. 65, and v. 167, pi. 23. f. 2. C. 

10-100 f.; P. 64-420 f, 
P. TESTiE, Bivona. B. C. ii. 67, and v. 167, pi. 23. f. 3. 

C. 10-100 f.; P. 30-164 f. 
P. STRiATUS, Mull. B. C. ii. 69, and v. 168, pi. 23. f. 4. C. 

10-100 f.; P. 66-420 f. 
P. siMiLis, Laskey. B. C. ii. 71, and v. 168, pi. 23. f. 5. C. 

40-140 f. ; P. 40-420 f. 
P. VITREUS, Chemnitz, and var. ahyssorum. B. C. v. 168, 

pi. 99. f. 6. C. 20-230 f. ; P. 208-604 f. 
P. ARATUS, Gmelin. B. C. ii. 64, and v. 167, pi. 99. f. 5. 

C. 20-60 f. ; P. 155-345 f. 
Lima elliptica, Jeffreys. B. C. ii. 81, and v. 169, pi. 25. f. 2. 

C. 12-100 f.; P. 114-208 f. 
L. SUBAURICULATA. Montagu. B. C. ii. 82, and v. 169, pi. 25. 

f. 3. C. 10-60 i ; P. 125-1443 f. 
L. LoscOMBii, G. B. Sowerby. B. C. ii. 85, and v. 170, pi. 25. 

f.4. C. 5-100 f.; P. 64-75 f. 
L. EXCAVATA, Fabricius. C. 10-140 f. ; fossil ? 
Mytilus edulis, L. B. C. ii. 104, and v. 171, pi. 27. f. 1. 

an* 
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The young only were dredged ; and these had probably been 

removed from the shore by the waves or tide, and carried 

out into the fiord. 
Mytilus PHASEOLiNUS, Philippi. B. C. ii. 118, and v. 171, 

pi. 27. f. 5. C. 15-120 f.; P. 30-110 f. 
MODIOLARIA MARMORATA, Forbes. B. C. ii. 122, and v. 171, 

pi. 28. f. 1. C. 10-60 f. ; P. 15-80 f. 
NucuLA SULCATA, Bronn. B. C. ii. 141, and v. 172, pi. 29. 

f. 1. C. 16-100 f.; P. 15-208 f. 
N. NUCLEUS, L. B. C. ii. 143, and v. 172, pi. 29. f. 2. C. 5- 

60 f.; P. 10-1180 f. 
N. TUMIDULA, Malm,=^. pumilaj Lov^n, MS. {N. nucleus^ /9, 

in Ind. Moll. Scand.). C. 40-230 f. ; P. 420-1476 f. It 

seems that I was mistaken in referring Malm's species to a 

variety of N, nucleus, although his description may apply as 

well to that variety as to the present species. I\. proxima 

of Say is allied to it. 
*N. DELPHiNODONTA, Mighcls & Adams. C. 60 f. ; P. 290- 

345 f. Gulf of St. Lawrence to Casco Bay, Maine. Mr. 

M' Andrew dredged it in upper Norway. 
Leda pygm^a, Miinster. B. C. ii. 154, and v. 173, pi. 29. f. 5. 

C. 10-100 f.; P. 40-1180 f. 
L. MiNUTA, Mttll. B. C. ii. 155, and v. 173, pi. 29. f. 6. 

C. 10-100 f.; P. 40-420 f. 
L. LUCiDA, Lov. B. C. V. 173, pi. 100. £ 1. C. 20-230 f. ; 

P. 114-1263 f. 
L. FRIGIDA, Torell = Yoldia najuXy Sars. C. 20-230 f. ; P. 

165-1380 f. I was wrong in believing that this distinct 

species might be a dwarf variety of L, lucida. Prof. Torell 

described and figm*ed it in his account of the Spitzbergen 

Mollusca ; it is also Greenlandic. 
Arca pectunculoides, Scacchi. B. C. ii. 171, and v. 175, 

pi. 30. f. 3. C. 30-100 f. : P. 66-422 f. 
*A. glacialis, Grav. B. C. ii. 173. C. 60 f., fossil? P. 

290-420 f. 
*A. OBLiQUA, Ph. B. C. 11. 175, and v. 175, pi. 30. f. 4. 

C. 60f.; P. 164-422 f. 
A. NODULOSA, Mull. B. C. ii. 180, and v. 176, pi. 100. f. 2. 

C. 10-60 f. ; P. 155-363 f. 
Lepton nitidum, Tm-ton. B. C. ii. 198, and v. 177, pi. 31. 

f. 3. C. 40-60 f. 
MoNTACUTA SUBSTRIATA, Mont. B. C. ii. 205, and v. 177, 

1)1. 31. f. 6. C. 2-100 f. ; P. 73-420 f. 
*M. bidentata, Mont. B. C. ii. 208, and v. 177, pi. 31. f, 8. 

C. 40-100 f., and var. triangularis ; P. 3-1366 f. 
*M. Dawsokt, Jeffr, B. C. ii, 216, and v. 178, pi 31. f. 7, 
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C. 40-60 f. : P. 30-40 f. Greenland (MsUer) ; Spitzbergen 
(Torell). 

♦MONTACUTA TUMIDULA, Jeffr. B. C. V. 177, pi. 100. £ 5. C. 
40-60 f. 

Kellia suborbicularis, Mont. B. C. ii. 225, and v. 179, 
pi. 32. f. 2. C. 10-60 f. ; P. 10-164 f. 

AxiNUS FLEXUOSUS, Mont. B. C. ii. 247, and v. 179, pi. 33. 
f. 1. C. 10-230 f., and var. Sarsti; P. 3-557 f. 

A. CROLiNENSis, Jeflfr. B. C. ii. 250, and v. 180, pi. 33. 
f. 2. C. 40-230 f. ; R 90-1476 f. 

A. EUMYARius, Sars. C. 40-230 f. 

A. FERRUGiNOSUS, Forb. B. C. ii. 251, and v. 180, pi. 33. f. 3. 
C. 50-230 f. ; P. 40-557 f. 

Cardium echinatum. L. B. C. ii. 270, and v. 181, pi. 34. 
f.2. C. 10-80 f.; P. 15-114 f. 

C. FASCIATUM, Mont. B. C. ii. 281, and v. 181, pi. 35. f. 3. 
C. 10-180 f.; P. 30-75 f. 

C. edule, L. B. C. ii. 286, and v. 182, pi. 35. f. 5. C. 0-50 f., 
in the latter case young and probably drifted : P. 3 f. 

C. MINIMUM, Ph. B. C. ii. 292, and v. 182, pi. 35. f. 6. C. 
10-100 f. ; P. 15-542 f. 

IssocARDiA COR, L. B. C. ii. 298, and v. 182, pi. 36. f. 1. C. 
20-230 f. ; P. 106-1380 f. I have a complete and con- 
necting series, from the adult to the fry or very young, 
which proves that the latter is the Kellia ahyssicola of 
Forbes, Vemis miUarts of Philippi, and KelUella ahyssicola 
of Sars. Typical specimens of all these so-called species 
arc now before me. The fry swarm in myriaas on 
the surface of the mud in deep water. The adults bury 
themselves in the mud beyond the reach of a light dredge, 
such as is generally used in the Norwegian fiords ; but they 
may be seen, in a fossil state, imbedded in the brick-clay 
near Christiania. In its earliest state the shell has none of 
the fine bristly epidermis which clothes it at a later period. 
The remarks of JProf. Sars on the differences observable in 
the animal and shell of Isocardia cor and his KelUella 
ahyssicola are perfectly connect ; but such differences result 
from altered conditions of gi'owth. Some of Forbes's 
^gean specimens named by him Kellia ahyssicola belong 
to Axinus ferruginosusy and others to the present species ; 
his description will suit either. 

Cyprina Islandica, L. B. C. ii. 304, and v. 182, pi. 36. f. 2. 
C. 15-60 f.; P. 12-40 f. 

Astarte sulcata, Da Costa. B. C. ii. 311, and v. 183, pi. 37. 
f. 1. C. 20-120 f.; P. 15-420 f. 

A. compressa, Mont. B. G. ii. 315, and v. 183, pi. 37. f, 3. 
C. 40-100 f. ; P. 40 f. 
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Venus ovata, Pennant. B. C. ii. 342, and v. 184, pi. 39. f. 1. 

C. 10-100 f.; R 10-1366 f. 
Tellina calcakia, Ch. B. C. ii. 389, and v. 187. C. 0- 

40f.; P.40-345f. 
*Mactra subtruncata, Da C. B. C. ii. 419, and y. 188, 

pi 43. f. 3. C. 40-60 f. : P. 15-1366 f. 
SCROBICULARIA NITIDA, Miill. B. G. ii. 436, and v. 189, 

pi. 45. f. 2. C. 20-230 f. ; P. 3-2435 f. Living at the 

last-mentioned depth, as well as at 2090 f. 
♦Lyonsia aeenosa, MoUer {Pandorina). C. 40 f. Green- 
land (Moller) ; Wellington Channel (Belcher) ; Spitzbergen 

(Torell) ; Upper Norway (M' Andrew). 
Thracia papyracea, Poli. B. C. iii. 36, and v, 191, pi. 48- 

f. 4. C. 10-60 f. • P. 64-164 f. 
*T. TRUNCATA, Brown. B. C. iii. 43. C. 40 f., fossil ? 
Nejera abbreviata, Forb. B. C. iii. 48, and v. 191, pL 49. 

f. 2. C. 40-120 f. ; P. 165-183 f. 
N. COSTELLATA, Deshaves. B. C. iii. 49, and v. 191, pL 49. 

f. 3. C. 10-100 f. ; P. 96-664 f. 
N. ROSTRATA, Spengler. B. C. iii. 51, and v. 191, pi. 49. f. 4. 

C. 10-100 f.; P. 85-183 f. 
N. OBESA, Lov. C. 40-230 f. ; P. 125-2435 f. Living at the 

last-menlioned depth. My reference of this species to N, 

ctutptdata (B. C. v. 192) was erroneous : I am now satisfied 

that they are distinct. 
CORBULA GIBBA, Olivi. B. C. iii. 56, and v. 192, pi. 99. f. 6- 

C. 3-100 f., and var. rosea, dwarfed ; P. 3-1476 f. 
Mya TRUNCATA, L. B. C. iii. 66, and v. 192, pi. 50. f. 2. C. 

0-40 f. ; P. 3-66 f. In the last case apparently fossil, and 

belonging to the variety uddevallensts, 
Panopea plicata, Mont. B. C. iii. 375, and v. 192, pi. 51. 

f. 1. C. 20-100 f. ; P. 15-33 f. 
Saxicava rugoSA, L., var. arctica. B. C. iii. 82, and v. 192, 

pi. 51. f. 4. C. 8-100 f. ; P. 15-420 f. 
Xylophaga dorsalis, Turt. B. C. iii. 120, and v. 193, pi. 53. 

f. 4. C. 10-60 f. ; P. 364 f. Not Uving in the last case, 

the shell having probably been dropped &om floating wood. 

SOLENOCONCHL^. 

Siphonodentalium lofotense, Sars. B. C. v. 395, pi. 101, 

f. 2. C. 40-200 f. ; P. 30-1180 f. 
S. quinquangulare, Forb. C. 40-300; P. 40-725 f. 
Cadulus subfusiformis, Sars. B. C. v. 196, pi. 101. f. 3. 

C. 40-230 f.; P. 114-1180 f. 
Dentalium entalis, L. B. C. iii. 191, and v. 197, pi. 55, f. 1. 

C. 10-100 f., and var. mjundibulum ; P. 15-664 fc 
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Dentalium abyssorum, Sars. B. C. iii. 197, and v. 197, pi. 
101. f. 1. C. 30-230 f. ; R 90-1476 f. 

GASTROPODA. 

Chiton Hanleyi, Bean. B. C. iii. 215, and y. 198, pi. 55. f. 5. 
C. 25-60 f. P. 30-345 f. 

C. CANCELLATU8 (Leach?), G. B. Sowerby, jun., = O. alveolus y 
Sara. B. C. iii. 217, and v. 198, pi. 56. f. 1. C. 25-60 f. 

C. ciNEREUS, L. B. C. iii. 218, and v. 198, pi. 56. f. 2. C. 5- 
lOOf.; P.10-40f. 

C. ALBUS, L. B. C. iii. 220, and v. 199, pi. 56. f. 3. C. 10- 
60 f. 

*C. RUBER (L.), Lowe. B. C. iii. 224, and v. 199, pi. 56. f. 4. 
C. 50-100 f. 

Tectura testudinalis, Mull. B. C. iii. 246, and v. 200, 
pi. 58. f. 3. C.0-40f. 

T. viRGiNEA, Mull. B. C. iii. 248, and v. 200, pi. 58. f. 4 
C. 0-100 f.; P. lOf. 

T. FULVA, MuU. B. C. iii. 250, and v. 200, pi. 58. f. 5. C. 
10-140 f.; P. 15-90 f. 

Lepeta CiECA, Mull. B. C. iii. 252, and v. 200, pi. 58. f. 6. 
C. 0-100 f. 

♦Propilidium ANCYLOiDES, Forb. B. C. iii. 254, and. v. 200, 
pi. 58. f. 7, C. 40-60 f. ; P. 90-1366 f. 

♦FissuRiSEPTA PAPILLOSA, Seguenza (Annali dell' Accademia 
degli Aspiranti Naturalisti, 3* serie, vol. ii. 1862, t. iv. f. 2, 
2*, 2**). 1 dredged at Drobak three specimens of this extra- 
ordinary species ; all were dead, and have a fossilized ap- 
pearance. The shell is conical, with a round hole at the 
apex and an internal plate or septum, thus forming a link 
between Propilidium and Ftssurella. Prof. Seguenza dis- 
covered it, with Puncturella noachina^ Emarginula crassa^ 
and other northern species, in what he considers the upper 
sti'ata of the Miocene formation, at Rometta, near Messina ; 
and he most obligingly presented me with specimens, which 
I have now had the unexpected opportunity of comparing 
with those from Norway. If this formation at Eometta be 
really Miocene, the occuiTcnce of Fissurisepta papillosa at 
Dr5bak, whether in a living or fossil state, is very wonderful. 

Puncturella noachina, L. B. C. Iii. 257, and v. 200, pi. 59. 
f. 1. C. 10-60 f.; P. 15-420 f. 

Emarginula fissura, L. B. C. iii. 259, and v. 230, pi. 59 
f. 2. C. 20-60 f., and var. incurva ; P. 10-420 f. 

E. CRASSA, J. Sowerby. B. C. iii. 263, and v. 200, pi 59 f. 4 
C. 10-100 f.; P. 90-155 f. 
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Capulus hungaricus, L. B. C. lii. 269, and v. 201, pi. 59. 
f.6. C.5-60f.; P. 30-180 f. 

ScissURELLA CRISPATA, Fleming. B. C. iii. 283, and v. 201, 
pi. 60. f. 3. C. 40-120 f. ; P. 16^725 f. As I suspected, 
S, anffulata of Lov^n is a large form of this species. The 
animal not having been sufficiently described, I subjoin an 
extract fix)m my notes : — 

Body milk-white, with a tinge of yellowish brown in 
front : head thick, snout-shaped : tentacles conical, ciliated : 
eves small, one at the outer base of each tentacle : ^t 
double-edged and bilobate in front, abruptly pointed behmd; 
its tail or extremity is pinched up and grooved underneath : 
appendages or pedal filaments as in IVochus^ but more nu- 
merous (eight on each side) ; these are angulated and finely 
ciliated ; a white eye-spot is at the base of each filament. 
The slit in the shell serves for excretal purposes ; the feeces 
are worm-shaped, long, and are visible through the shell. 
The animal is shy and delicate, dying soon after being put 
in a phial of sea-water. 

Trochus tumidus, Mont. B. C. iii. 307, and v. 203, pi. 62. 

f.2, C. 10-100 f.: P. 10-85 f. 
T. ciNERARius, L. B. C. iii. 309, and v. 203, pi. 62. f. 3. 

C. 10-60 f.: P. 0-10 f. 
T. MiLLEGRANUS, Ph. B. C. iii. 325, and v. 204, pi. 63. f. 4. 

C. 10-100 f.; P. 90-190 f. Live specimens from the last 

depth were prettily spotted. 
Lacuna divaricata, Fabricius. B. C. iii. 346, and v. 204, 

pi. 64. f. 3. C. 5-100 f,, drifted into deeper water ; P. 0-3 f. 
LiTTORiNA RUDis, Maton. B. C. iii. 364, and v. 206, pi. 65. 

f. 3. C. 0-80 f., drifted from tlie shore ; P. 0. 
L. LiTOREA, L. B. C. iii. 368, and v. 206, pi. 65. f. 4. C. 0- 

80 f., drifted; P.O. 
♦RissoA RETICULATA, Mont. B. C. iv. 12, and v. 207, pi. 66. 

f.5. C. 40-60 f. 
*R. ciMicoiDES, Forb. B. C. iv. 14, and v. 207, pi. 66. f. 6. 

C. 40-60 f.; P. 90-422 f. 
*R. Jepfreysi, Waller. B. C. iv. 15, and v. 207, pi. 66. f. 7. 

C. 40-100 f.; P.183f. 
R. PUNCTURA, Mont. B. C. iv. 17, and v. 207, pi. 66. f. 8. 

C. 0-100 f.; P. 25-33 f. 
R. ABTSSICOLA, Forb. B. C. iv. 19, and v. 207, pi. 66. f. 9. 

C. 40-230 f.; P. 165f. 
R. ZETLANDiCA, Mont. B. C. iv. 20, and v. 207, pi. 67. f. 1. 

C. 30-60 f.; P. 208-808 f. 
R. PARVA, DaC, and var, interrupta. B. C. iv. 23, and v. 207, 
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pi. 67. f. 3, 4. C. 0-100 f., probably drifted from low-water 

mark; P. 0-10 f. 
R. INCONSPICUA, Alder. B. C. iv. 26, and v. 207, pi. 67. f. 5. 

C.O-lOOf.; P.3f. 
*R. TURGIDA, Jeffreys. 

Shell forming a short cone, rather thin, nearly transpa- 
rent, and glossy : sculpture consisting of extremely delicate 
and close-set spiral striae (which are microscopic), and a very 
fine but conspicuous thread-like marking round the peri- 
phery: colour white: spire bluntly pointed: whorls five, 
tumid ; the last occupies three-fourths of the spire : stiture 
deep : mouth roundish : outer Up thin : inner lip filmy, and 
scarcely perceptible : umbilical chink narrow but distinct : 
operculum ear-shaped, with a very small spire and strong 
flexuous lines of growth. L. 0*075, B. O'Oo. 

Allied to B, incon^icua ; but the difference will appear 
by a comparison of the description of each. 

Not uncommon at Drobak and Vallo, from 40 to 100 f. 
Owing to my not being provided with proper sieves, I did 
not at the time detect this small species in the dredged ma- 
terial ; and therefore I could not observe the animal. I 
would again venture to protest against the division oiRissoa 
into several genera, sucn as Alvania and Gingtda^ without a 
single distinctive character being established. It is cer- 
tainly not a scientific mode of classification. But naturalists 
must please themselves ! 

*Hydrobia ulvje, Penn. B. C. iv. 52, and v. 208, pi. 69. f. 1. 

C. 40-100 f., probably di'ifted ; P. 3 f., and var. Barleei^ 

1366 f., living, but possibly also drifted. 
H. VENTROSA, Mont. B. C. i. 52, and v. ] 52, pi. 4. f. 7. This, 

with several land- and freshwater shells, were diedged in 

deep water ; but they were dead, and had evidently been 

carried into the fiord by streams. 
Cecum glabrum, Mont. B. C. iv. 77, and v. 209, pi. 70. f. 5. 

C. 40-100 f. 
TuRRiTELLA TEREBRA, L. B. C. iv. 80, and V. 209, pi. 70. f. 6. 

C.5-80f.; P. 10-422 f. 
ScALARiA Trevelyana, Lcach. B. C. iv. 93, and v. 209, 

pi. 7 J . f. 4. C. 40-100 f. ; P. 10-458 f. 
* AcLis Walleri, Jeffr. B. C. iv. 105, and v. 210, pi. 72. f. 4. 

C. 40-60 f.; P. 422-1380 f. 
Odostomia clavl'la, Lov. B. C. iv. 118, and v. 211, pi. 73. 

f. 1. C. 40-60 f.; P. 25-40 f. 
0. RissoiDES, Hanley. B. C. iv. 122, and v. 211, pi. 73. f. 4. 

C. 30-100 f. 
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♦Odostomia cONOiDEA, BrocchL B. C. iv. 127, and v. 211, 

pi. 73. f. 6. C. 40-100 f. ; P. 26-208 f. 
O. ACUTA, Jeffir, B. C. iv. 130, and v. 211, pi. 73. f. 8. O. 

40-120 f. 
O. UNiDENTATA, Mont. B. C. iv. 134, and v. 211, pi. 74, f. 1. 

C. 30-100 f.: P. 30-40 f. 
♦0. TUBRITA, Hani. B. C. iv. 135, and v. 211, pi. 74. f. 2. 

C. 40-60 f. 
O. IN8CULPTA, Mont. B. C. iv. 139, and v. 211, pi. 74. f. 4. 

C. 30-100 f. 
♦0. Warreni, Thompson. B. C. iv. 143, and v. 212, pi. 102. 

f. 2. C. 40-100 f. 
O. SPIRALIS, Mont. B. C. iv. 154, and v. 213, pi. 75. f. 3. 

C. 10-60 f. 
O. EXiMiA, Jeffr. B. C. iv. 155, and v. 213, pi. 75. f. 4. C. 

30-100 f. ; P. 420 f. The Norwegian are larger than 

British specimens, and have a more conspicuous tooth. 
O. SCALARis, Ph., var. i^ufescens. B. C. iv. 160, and v. 213, 

pl.75. f. 7. C. 10-80 f. 
0. RUFA, Ph., var.^Zyocmcto. B. C. iv. 162, and v. 213, 

pi. 76. f. 2. C. 20-100 f. ; P. 25-208 f. 
*0. SciLLiE, Scacchi. B. C. iv. 169, and v. 213, pi. 76. f. 5. 

C. 40-60 1' fossil? : P. 25-370 f. 
0. ACICULA, Ph., ana var. ventrtcosa. B. C. iv, 170, and v. 

213, pi. 76. f. 6, 7, C. 30-100 f. ; P, 25-1366 f. 
♦EuLiMA POUTA, L. B. C. iv. 201, and v, 214, pi, 77. f. 3. 

C. 40-60 f., fossil? 
E. INTERMEDIA, Cantraine. B. C. iv. 203, and v. 214, pi. 77. 

f.4. C. 30-100 f. 
E. DISTORTA, Desh., and var. gracilis. B. C, iv. 206, and v. 

214, pi. 77. f. 5. C. 40-100 f. ; P. 15-164 f. 

E, STENOSTOMA, Jeffr. B. C. iv. 207, and v. 215, pi. 77. f. 6. 

C. 40-230 f.; P. 64-290 f. 
E. BILINEATA, Aid. B. C. iv. 210, and v. 215, pi. 77. f. 8. 

C. 25-60 f. ; P. 40-422 f. Living specimens from the last 

depth had the usual bright-colourea bands, and their animals 

very distinct eyes. 
♦Natica grcenlandica, Beck. B. C. iv. 216, and v. 215, 

pi. 78. f. 2. C. 40-60 f., fossil ? ; P. 173-725 f. 
N. Albert, Forb. B. C. iv. 224, and v. 215, pi. 78. f. 5. 

C. 15-100 f.; P. 10-420 f. 
N. MoNTACUTi, Forb. B. C. iv. 227, and v. 215, pi. 78. f. 6. 

C. 15-120 f.; P. 30-584 f. 
N. AFFiNis, Gm. B. C. iv. 229, and v. 215, pi. 102. f. 3. 

C. 40-120 f.; P. 203-664 f. 
Velutina l^vigata, Penn. B. C. iv. 240, and v. 216, pi. 79. 

f. 4. C. 10-100 f. 
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Admete viridula, Fabr. B. C. iv. 248, and v. 216. C. 20- 
230 f.; P. 114-420 f. 

ApobrhaiS pes-pelecani, L. B. C. iv. 250, and v. 216, 
pi. 80. f. 1. C. 6-100 f. ; P. 10-422 f. 

Cerithium metula, Lov. B. C. iv. 256, and v. 217, pi. 80, 
f. 3. C. 30-100 f. : P. 114-^62 f. 

C. reticulatum, DaC. B. C. iv. 268, and v. 217, pi. 80. f. 4. 
C. 20-100 f.; P. 3-74 f. 

C. PERVERBUM, L. B. C. iv. 261, and v. 217, pi. 80. f. 5. 
C. 10-70 f. From Prof. Mobius's notes and drawing, which 
he was so good as to show me at Kiel, it appears that the 
animal differs considerably from that of Cerithiwmj parti- 
cularly in respect of the foot and odontophore. I would 
consequently adopt the genus Triforis of Deshayes for this 
species. 

♦Cerithiopsis costulata, M511. B. C. iv. 272, and v. 217, 
pi. 81. f. 6. C. 40-60 f., fossil? ; P. 18-420 f. 

BucciNUM UNDATUM, L., and var. zetlandica. B. C. iv. 285, 
and V. 218, pi. 82. f. 2, 6. C. 0-60 f. ; P. 30-180 f. 

Trophon barvicensis, Johnston. B. C. iv. 318, and v. 218, 
pi. 84. f. 5. C. 30-230 f. : P. 16-468 f. 

T. CLATHRATUS, L. B. C. IV. 321. C. 20-60 f. ; P. 166- 
667 f. 

T. MiJRCHi, {Morchii) ULsXiaXj^Bela demeraa^ Tiberi. C. 30- 
230 f. J Corsica (Tiberi) ! Sars placed this remarkable little 
shell in the genus Pleurotoma ; but it has no fissure or notch, 
and the apex is that of Trophon. It, however, wants an 
operculum, the canal is very short, and the sculpture is 
peculiar, so that it may constitute the type of a new genus, 
say Tarani8'\. This is truly one of the " sea's rich gems. 

Nassa RETICULATA, L. B. C. IV. 346, pi. 87. f. 3. C.2-70f.; 
P. 13 f. 

Defrancia LINEARIS, Mout. B. C. iv. 368, and v. 220, 
pi. 89. f. 2. C. 10-60 f. ; P. 13-173 f. 

Pleurotoma costata, Donovan. B. C. iv. 379, and v. 220, 
pi. 90. f. 3. C. 10-100 f. : P. 10-208 f. 

*P. brachystoma, Ph. B. C. iv. 382, and v. 220, pi. 90. 
f. 6. C. 60-100 f.; P. 16-40 f. 

P. nivalis, Lov. B. C. iv. 388, and v. 220, pi. 91. f. 4. C. 
40-120 f. ; P. 166-422 f. 

P. turricula, Mont. B. C. iv. 396, and v. 222, pi. 91. f. 7. 
C. 30-120 f. ; P. 10-130 f. 

P. Trevelyana, Turt. B. C. iv. 398, and v. 222, pi. 91. f. 8. 
C. 6-60 f. 

t The name of a heathen god. See Wordsworth's ' Excnreion/ 0th 
book, p. 340. 
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Pleurotoma mitrula {Tritonium)j Lov.,=P. cylindracea 

MoUer) ?, var. alba, Sars. C. 40-100 f. 

*P. DECUVIS {Tritonium), Lov. C. 20-100 f. ; P. 64-420 f. 

Cylichna acuminata, Brugui^re. B. C. iv. 411, and v. 
222, pi. 93. f. 1. C. 20-80 f. ; P. 25-40 f. Sars has de- 
scribed and figured the animal as having separate, long, 
leaf-like tentacles (folded back on the sides of the shell in 
front), with minute eyes at their outer bases ; and the foot 
is not expanded laterally or behind. This species must be 
placed in the genus Ehtzonts of De Montfort, or Volvula 
of A. Adams. 

*C. NiTiDULA, Lov. B. C. iv. 412, and v. 222, pi. 93. f. 2. 
C. 40-100 f. ; P. 25-40 f. 

C. ALBA, Brown. B. C. iv. 417, and v. 223, pi. 93. f. 6. C. 
10-120 f. ; P. 203-1366 f. 

Utriculus truxcatulus, Brug. B. C. iv. 421, and v. 223, 
pi. 94. f. 2. C. 11-80 f. 

U. EXPANSUS, Jefir. B. C. iv. 426, and v. 223, pi, 94. f. 6. 
C. 40-120 f. ; P. 165 f. 

U. HYALiNUS, Turt. B, C. iv. 427, and v. 223, pi. 94. f. 7. 
C. 40-60 f. ; P. 25-33 f. 

U. GLOBOSUS, Lov.,=: Ut7'tcuIop»i8 vttrea, Sars. B. C. v. 223, 
pi. 102. f. 8. C. 30-120 f. ; P. 542 f. The spire is visible 
in young, but sunken and nearly concealed m full-grown 
specimens. 

AcT-fiON TORNATiLis, L. B. C iv. 433, and v, 224, pL 95. 
f. 2. C. 10-60 f. ; P. 13-420 f. 

Scaphander libr arils, Lov. B. C. iv. 446, and v. 224, 
pi. 102. f. 9. C. 40-140 f. ; P. 290-1263 f. 

Philine scabra, Mull. B. C. iv. 447, and v. 224, pi. 96. 
f. 1. C. 10-140 f.; P. 25-542. 

P. quadrata, S. Wood. B. C. iv. 452, and v. 224, pi. 96. 
f. 4, C. 30-230 f. ; P. 420-1215. 

P. PUNCTATA, Clark. B. C. iv. 453, and v. 224, pi. 96. f. 5. 
C. 30-60 f. 

PTEROPODA. 
Spirialis retroversus, Flem. B. C. v. 115, pi. 98. f. 4. 
C. 40-100 f.; P. 25-173 f. In all these cases dropped 
from the surface of the sea, or voided by fishes and oceanic 
Hydrozoa, 

Besides the Mollusca, Foraminifera abounded in great 
variety; these I have placed in the excellent charge of Dr. 
Carpenter. I also found some sponge-spicules, which Dr. 
Bowerbank tells me belong to Geodia ^arreUiy an undescribed 
species. 
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On Anthozoaathus parasiticus, DesJuiyes, MS. (Algiers.) 
By H. J. Cabteb, F.R.S. (In a letter to Dr. J. E. Gray.) 

This coral is figured, but not described, in Schleiden, * Das Meer,' 
fig. 4. 

Spicules calcareous, fasiform, tuberculated, some narrow, others 
thick, variable in length; the longest of the former l-90th, the 
longest of the latter 1-1 80th of an inch ; the narrow ones chiefly con- 
fined to the polypes, arranged obliquely (?) and parallel, embracing ; 
the thicker ones arranged horizontally (?), interlocking with each 
other, as if formed in cells of this shape originally interlocking with 
each other ; composing the greater part of the mass or cortex, which 
is parasitic upon a small, homy, branched stem. 

As the narrow spicules are chiefly confined to the polypes, so 
these are the spicules which are chiefly coloured — red and yellow 
mixed in one of the specimens (the red-), and yellow only in the other 
(the yellow-polyped specimen), the red and yellow colours of their 
points respectively being thus produced. 

The tubercles on the narrow fusiform spicules are more or less 
evenly scattered over the surface (a), from one end to the other, while 
those of the thicker ones are arranged in three or more bands or 





rings, with plain intervals or rings (b) between them constricted ; 
or the tubercles may be arranged irregularly throughout the shaft 
(c), whose extremities are also always tuberculated. 

The two specimens, viz. the red- and yellow-polyped, are the 
same species. 

It seems to me that the longer fusiform spicules generally run up 
round the polype, perhaps obliquely extending into the base of the 
tentacles. 

Notes on Myriosteon. By H. J. Carter, F.R.S. 

(In a letter to Dr. J. E. Gray.) 

I can find no note in my journal of the piece of My}nosteon I 
took out from a Bay's nose on the south-east coa^t of Arabia- 
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nothing but mention of a set of placoid teeth, upper and under, of 
a species of Myliohatis, which I remember to have extracted from 
the remnants of another old dried Bay on the beach at the same time, 
and which I finally deposited in Prof. Huxley's hands in the Museum 
of Economic Geology. "What became of the piece of MyriosUon I 
have forgotten altogether. 

But that it did come from the snout of a Ray^ and not of a Pristis, 
the little preparation I now send you seems to confirm. 

In this preparation (taken from a young Thomback, which X 
found on the beach at Budleigh-Salterton on the 12th May) yoa 
will see your Myriosteon in miniature. 

If you hold it up between you and the light, you will see, halfway 
up, on its surface the radiated osselet structures with a common 
lens, and with a higher power the veritable osselet structure of 
your MyriosUon, 

Now, if 'you look into the cavity of the cranium (a portion of 
which still adheres to the snout), you will observe that this cavity 
is continued on into the Myriosteon ; and a little imagination will 
enable you to see that this cavity represents the cribriform plate of 
the ethmoid bone prolonged into a conical tube, the holes of which, 
for the issue of the olfactory nerves, may be the holes which exist 
on each side of your Myriosteon Higginsii. 



Oeographical Distribution of Australian WTuiUs. 

I have jxist received a pair of the ear-bones of Poescopia Novcb 
ZelandicB and some blades of the baleen of Balama marginat^, 
direct from the sea near Swan River, showing that both these spe- 
cies are common to the west coast of Australia and New Zealand. — 
J. E. Gray. 



On the Structure of a Fem^temfrom the Lower Eocene of Heme Bay, 
and on its Allies, recent and fossil. By "W. Carrttthebs, Esq., 
F.L.S., E.G.S. 

The author described the characters of the fossil-stem of a Fern 
obtained by George Dowker, Esq., F.G.S., from the beach at Heme 
Bay, and stated that in its structure it agreed most closely with the 
living Osvmmda regdlis, and certainly belonged to the Osmundaceee. 
The broken petioles show a single crescentic vascular bundle. The 
section of the true stem shows a white parenchymatous medulla, a 
narrow vascular cylinder interrupted by long slender meshes from 
which the vascular bundles of the petioles spring, and a parenchy- 
matous cortical layer. The author described the arrangement of 
these parts in detail, and indicated their agreement with the same 
parts in Osmunda regalis. Ho did not venture to refer the Fern, to 
which this stem had belonged, positively to the genus Osmunda, 
but preferred describing it as an Osmundites, under the name of 
0. DowTceri, The specimen was siHcified \ and the author stated that 
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even tiie Btarch-grains contained in its cells^ and the mycelium of a 
parasitic Fungus traversing some of them, were perfectly represented. 
Its precise origin was unknown ; it was said to he prohahly derived 
from the London Clay, or from the heds immediately helow. — Proe. 
Qeol. 8oc. March 9, 1870. 

Observations on the Ornithological Fauna of the Bourhonnais during 
the Middle Tertiary Period. By M. A. Milne-Edwakds. 

When I commenced the palseontological investigation of the 
tertiary strata of the Bourhonnais, I was far from thinking that 
the hirds whose remains are buried in those deposits would furnish 
clearer and more precise indications as to the general character of 
the ndocene fauna of that part of France than the fossil mammalia 
and reptiles of the same region. In fact, hirds, being endowed with 
powerful organs of locomotion, are in genereil less settled than the 
species belonging to the classes mammalia and reptiles. 

When I presented to the Academy my work on the fossil birds 
of France, there was nothing to justify me in expressing an opinion 
of this kind ; but by pursuing my researches upon this subject I 
have arrived at new results, which seem to me of great importance 
and of a nature to enlighten us as to the character of this tertiary 
fauna better than the pakdontological history of the other vertebrate 
animaJfl of the basin of the Allier, in the present state of our know- 



Among the fossil birds the presence of which I have recently 
ascertained in the tertiary deposits of Saint-Gerand-le-Puy and 
Langy, there arc several which give to this ancient fauna an al- 
most intertropical and, especially, an African character — namely, 
Parrots, Trogons, Salanganes, Gangas, Marabous, and Secretaries or 
Serpent-eaters. 

The Parrots constitute a perfectly natural family, well-marked 
and easily characterized by the structure of the bones as well as by 
the external form. It occupies the hottest regions in both hemi- 
spheres, and has no representatives in the present day either in Eu- 
rope or in extratropical Asia, or in the part of America situated 
north of the Gulf of Mexico. 

In the tertiary period thero existed in France a parrot which, 
in its osteological characters, differs notably from the Australian 
types, as also from the maccaws and other American genera, and 
presents much analogy with certain African species, especially Psit^ 
taeus erythacus of Senegal and South Africa. This tertiary parrot 
(which I have called Psittacus Verreauani, and which I shall describe 
in one of the next parts of my work on fossil birds) is the sole ex- 
ample of a parrot which lived in geological times, and it establishes 
the first mark of resemblance between the miocene ornithological 
faunaa of the Allier and the existing fauna of Africa. 

The Couroucous or Trogons, the plumage of which is not less bril- 
liant than that of the Parrots, now inhabit the hottest parta of the 
globe ; they occur in America, in Asia, and in Africa, but only in 
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the torrid sone ; but I have collected bonee undoubtedly belon^^ng: 
to a Trogon in the deposits of Saint-Gerand-le-Pay. These birds 
usoallj live in well- wooded places, where they feed on insects ; thus 
the presence of Trogon galUcus in the Bourbonnais tends to prove the 
existence of considerable forests in the vicinity of the lakes of this 
part of France. 

The Ghingas or Sandgrouse live at present in Africa and in the 
warmer regions of Asia : they are only birds of passage in the south 
of Europe ; but they are represented in the ancient fauna of tlie 
AUier by a peculiar species, to which I have given the name y>f 
Pterocles sepuUus, 

The Salanganes (which have been confounded with the Swallows 
by most ornithologists, but which really differ therefrom greatly in 
their mode of organization, and belong to the family of the Swifts or 
Cypselidae) now inhabit only India, Ck)cbin China, some of the Poly- 
nesian islands, and the Mascarene islands. -One species of this 
group, very nearly allied to the existing species, has left its remains 
in the tertiary strata of the Bourbonnais. 

A large bird of the stork family seems to represent, in this region, 
the Marabous, which now-a-days occur from the Senegal to Cochin 
China. 

The discovery of a secretary-bird in the midst of this aneient 
population seems to me very interesting. Serpentarivs or Oypo- 
geranus reptiUvorvs, which occurs in Africa, from Abyssinia to the 
neighbourhood of the Cape of Good Hope, is at present the sole 
representative of a peculiar family of predaceous birds organized for 
running rather than for flying. Xow, as I have shown with regard 
to the flamingoes, the zoological groups which, at the present day, 
are represented only by a single species, or by a very small number 
of species, probably at an ancient period possessed a numerical im- 
portance not inferior to that of the other equivalent natural groups. 
The existence of a second member of the family SerpentariidsD in the 
miocene epoch therefore seems to me to be an important zoological 
fact ; and the presence of these large birds of prey in France and in 
Africa at different periods constitutes a new feature of resemblance 
between the miocene fauna of the Bourbonnais and the existiug 
fauna of the African continent. I have as yet found only a single 
bono of the foot of this fossil secretary-bird ; but the organic cha- 
racters of this part of the skeleton are so distinct that there can be 
no uncertainty as to the determination of the type to which the bird 
from which this fra^rmcnt was derived belonged. 

In my first work on fossil birds, submitted to the Academy in 
1865, 1 showed that at the miocene epoch flamingoes, ibises, and 
pelicans inhabited the shores of the lakes of the Bourbonnais ; but it 
was necessary, to be very reserved as to the conclusions which might 
be drawn from these facts with regard to the general character of the 
ornithological population. Tlie fresh discoveries which I have just 
made known fully confirm the conjectures which I had formed upon 
this subject, and lead me to think that, at the period when the lower 
miocene beds of the Allier were deposited, the biological conditions 
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in that part of France must have been nearly the same as those 
which exist now-a-days in certain tropical regions. — Comptes RenduSy 
March 14, 1870, p. 557. 

Oil the Pancreas in Osseoui Fishes, and on the Nature of the Vessels 
discovered by Weber. By 8. Legouis. 

The author indicates, in a few words, the history of our knowledge 
of supposed pancreatic structures in the osseous fishes, and shows 
that five year^ ago the pancreas had been recognized only in two 
species (Silurus giants and Esox lucius), and supposed pancreatic 
granulations in about a dozen more. Weber noticed two systems of 
canals of very different appearance passing from the liver to the in- 
testine in the carp, and imagined that the liver might furnish bile 
to one set and pancreatic juice to the other. This interpretation 
was rejected by C. Bernard, who, however, met with the double set 
of canals in other species. 

The author commenced his researches in 1865 ; and he has ex- 
amined 43 species, representing the principal families. He finds 
that Weber's canals exist in all the osseous fishes ; they are invisible, 
like the middle lymphatics, in most species, but sometimes pearly 
(carp, turbot). They constantly open into the duodenum, near 
the gall-duct, and often by an ampulla. In some species with a 
convoluted intestine they acquire a very elegant arborescent form 
(barbel, grey mullet). Scarcely an intestinal sinus but receives 
some branchlet of this system ; it passes among the pyloric appen- 
dages (dory, mackerel), associates its principal trunks with the 
ductus choledochuSf the splenic and mesenteric veins, and the portal 
vein, which it follows into the mass of the liver. 

All the osseous fishes possess a pancreas, however its elements 
may be dispersed, and the Flagiostomi have one similar in all re- 
spects to that of other Yertebrata. Among osseous fishes the author 
distinguishes the following three forms : — 

1. Disseminated pancreas. — ^Glandular globules dispersed through 
the laminsB of the peritoneum (barbel, lumpfish, sardine, sand- 
smelt, loach, &c.). 

2. Diffused pancreas, — In this the pancreas is lamellar, and re- 
sembles that of the rabbit, but forms a glandular web of very much 
greater tenuity. It is diffused throughout the interstices between 
the viscera, sometimes to such a degree (Caranx) that these are im* 
mersed in a pancreatic mass. The author refers to the following 
species among others as exhibiting this form of pancreas in various 
modifications : — conger, gurnard, Sparus, and stickleback. 

3. Massive pancreas, resembling the organ in the higher Vertebrata 
(Silurus, pike, eel). 

The three forms are associated, at least two and two. Weber's 
canals are the excretory ducts of the first two forms ; and every one 
of their branches terminates in a gland. In many species the 
pancreatic and hepatic glands are still in progress when the fish is 
adult ; this explains the apparent penetration of the pancreas into 
the IWer.—CompUs Eendus, May 16, 1870, p. 1098. 

Ann. & Mag. N. Hut. Ser.4. VoI.y. 31 
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On the Megadaotylos polyzelas of Hitehcodc. By £. D. Cofx. 

This genus was named by Hitchcock in his * Sapplement to the 
Ichnology of New England,' p. 39, 1865 ; the bones have been briefly 
describ^ in his ' Ichnology,' on p. 186. The remains were found, 
in a more or less fragmentary condition, in the red-sandstone rocks 
of the valley of the Connecticut, from the neighbourhood of Sining*- 
field, Massachusetts. They were found by William Smith, while 
engaged in superintending some excavations made at the armoury, 
which required blasting. 

The remains consist of four caudal and one dorsal vertebrae, the 
greater part of the left fore foot, with distal portions of the ulna and 
radius, the greater part of the left femur, proximal end of left tibia, 
greater part of left fibula, tarsus, and hind foot, including a tarsal 
bone, perfect metatarsus, proximal end of a second metatarsus, parts 
of the distal end of a third, and parts and impressions of four pha- 
langes. 

These fragments demonstrate the former existence in the region 
in question of a typical form of the suborder or order Symphypoda 
{Compsognaihaj Huxley), and one nearer the birds than any'other 
hitherto found in America. Its pertinence to this order is shown 
by the absence of the first series of tarsal bones, apparently (as 
Gegenbaur has suggested, and as the structure of Lcdaps proves) in 
eonsequence of their confiuence with the distal extremities of the 
tibia and fibula. This important character is apparently assumed 
early in life in the present genus and in Compsognathus, and proba- 
bly quite late in Omiihotarsus. In Compsognathus the additional 
peculiarity of the persistence of but two carpal bones is presented, 
which, according to Qegenbaur, should correspond with those of the 
first row of ordinary Keptilia, while those of the second have disap- 
peared. In MegadaettfluB those of the first scries are present, viz. 
the radial and probably ulnar, and one of the second row, very 
much reduced, opposite to the second metacarpus ; there is space 
for a second one of the second series, but it does not appear in the 
matrix, while the ulnar is probably lost. 

The bird-like tendencies of the Symphypoda have been indicated 
above; and the very ornithic character of the bones of the present 
lorm is also very marked. The walls of the long bones are very 
thin ; in some places near their extremities almost as thin as 
writing-paper. The vertebrse and ischia present the same thin walls ; 
the structure of these walls is exceedingly dense. 

Prof. Ck)pe next grives the special characters of the bones, which 
are here omitted. He adds : — 

That animals of this genus made some of the tracks similar to 
those of birds in the red sandstones of the valley of the Connecticut 
there can be no doubt. It furthermore explains some problematical 
impressions which are occasionally found with them. Tracks of an 
animal resting in a plantigrade position, as indicated by the moulds 
of two long parallel metatarsi, each terminated by three toes, are 
accompanied by a peculiar, bilobate, transversely oval mark on the 
middle line, some distance behind the heels. 
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Prof. Hitchcock states that it appears to he the impression of a 
short stiff tail. The present specimen shows clearly that it was 
made hy the ohtuse extremities of the ischia. The saurian squatted 
down, resting on its styloid ischia as the third leg of a tripod, of 
which the anterior pair was represented hy the hinder legs. Prof. 
0. C. Marsh informs me that in the museum of Yale College a slab 
exhibiting impressions similar to the above shows the impressions 
of the anterior feet also, which were put to the ground in the act of 
rising or sitting, or perhaps reached to it wMle the animal was 
squatting, as do those of carnivorous Mammalia. 

The tracks of many of the animals discovered by Hitchcock are 
plantigrade. That they could not have walked like the plantigrade 
mammal is sufficiently evident from the length of the metatarsal 
elements, which would necessitate a constant contraction of the 
tibialis anticus muscle, or a peculiar arrangement of the tarsal bones 
for its support. The latt-er does not appear to have existed ; and the 
former is so very improbable that, in connexion with the pneumatic 
structure of the bones, there is abundant reason to suppose that they 
progressed by leaps, and assumed the plantigrade position when at 
rest. 

No portion of the cranium or dentition of this genus has been 
preserved. The large stout hooked daws of the fore foot would 
indicate a more or less carnivorous diet. 

The existence of Symphypoda in the strata here indicated, with 
the occurrence of a Pterosaurian in a similar situation in Pennsyl- 
vania, points to the existence of the transition from Keuper to I^as 
(that is, from Triassic to Jurassic beds) in the red sandstones of the 
eastern United States. They have been heretofore regarded as 
Triassic*, which the lower portions of them undoubtedly are, and 
similar to the German Keuper in the presence of Labyrinthodonts, 
Thecodonts, and Dinosauria in both Pennsylvania and N. Carolina. 

The remains here described were alluded to by Prof. K. Owen as 
those of a Saurian pointing to the Pterodactyles or Birds, provided the 
cavities of the bones were filled with marrow, and not with cartilage. 
Prof. Wyman regarded them as those of a reptile, though the long 
bones might have been referred to a bird, if considered alone. 
** While the bones from Springfield are as hollow as those of the Ptero- 
dactyle, I do not find tbat tbey are those of this animal ; there is 
no positive proof of the long fingers, nor of the broad sternum, which 
these reptiles possessed. The existence of the large toe in company 
with the small one is in favour of a jumping animal." — From the 
Memoir of Prof, Cope on Extinct Eepiilia and Aves, Amer. Phil. Soc,, 
unpublished volume, — Silliman*8 American Journal, May 1870. 

* Hitchcock, in his ' Ichnology ' (1858), holds that the beds containing 
the tracks are Lower Jurassic, either Oolitic or Lias ; and Dana, in his 
< Geology' (pp. 414, 443), says that the so-called Triassic is probably in 
part Jurassic. — Ens. Ah. Joubn. Sci. 
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